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1.  SUMMARY 


Appendix  A --  Agriculture,  Forestry  and  Conservation  --  is 
a component  of  the  "Report  for  Development  of  Water  Resources  in 
Appalachia"  and  was  prepared  and  developed  by  the  U.  S.  Department 
of  Agriculture.  The  Report  for  Development  of  Water  Resources  in 
Appalachia  was  authorized  by  the  Appalachian  Regional  Development 
Act  of  1965  (PL  89-4  as  amended  by  90-  103).  The  Appalachian  Region, 
as  designated  in  the  Act  and  amendments,  includes  all  of  West  Virginia 
and  parts  of  12  other  states.  The  Region  covers  an  area  of  about  125.  1 
million  acres. 

USDA  recommended  developments  are  based  on  the  investi- 
gation and  study  of  198  upstream  watersheds  totaling  25,  610  square 
miles;  the  USDA  Conservation  Needs  Inventory  (1958)  compiled  on  a 
county  basis;  the  Conservation  Needs  Inventory  for  Watersheds  (1967) 
compiled  for  each  water  shed;  forest  resource  surveys;  and  other 
special  studies. 

a.  Problems  and  needs  of  the  Region 


Evidence  of  present  soil  and  water  conservation  programs 
is  clearly  visible  in  all  parts  of  the  Appalachian  Region.  However,  the 
rate  of  these  programs  which  deal  effectively  with  most  soil  and  water 
conservation  problems  is  too  slow  to  meet  the  objectives  of  the  Appala- 
chian Regional  Development  Act;  although  poverty  and  distress  are 
being  alleviated,  much  more  is  needed  in  improving  the  total  human 
environment.  Hence,  private  investments  in  the  Region  are  not  clearly 
encouraged  by  the  present  rate  of  removal  of  the  following  impediments 
to  growth  and  development. 

(1)  Flooding:  Floodwater  damage  in  upstream  areas  of 
the  Appalachian  Region  is  estimated  to  be  $94.  8 million  annually  and 
will  continue  to  increase.  This  estimate  is  based  on  special  water- 
shed surveys  and  the  U.  S.  Department  of  Agriculture's  1967  Conser- 
vation Needs  Inventory  for  Watersheds  (CNI).  Of  the  total  estimated 
floodwater  damage,  about  $24.4  million  occurs  in  upstream  watersheds 
studied  to  date  and  summarized  for  this  report.  The  total  floodwater 
damage  in  the  upstream  areas  of  the  Region  occurs  to  an  estimated 
5.  2 million  acres  of  agricultural  land  and  234,  200  acres  of  urban 
areas.  This  represents  over  82  per  cent  of  all  land  in  the  Region 
which  is  presently  subject  to  flooding  or  about  4.  5 per  cent  of  the 
total  land  area. 


A-  1 


1 


The  economic  effect  of  erosion  and  sediment  damage  stems 
trom  reduced  crop  yields  or  complete  loss  of  crops  and  costs  of 
sediment  removal  and  other  restorative  measures,  all  resulting  in 
increased  production  costs  and  reduced  net  income.  There  are  also 
extensive  damages  to  residential  and  urban  areas,  railroads,  farm 
roads  and  facilities,  and  highways. 

(2)  Water  supply  and  quality:  The  Department  of 

Agriculture's  1967  Conservation  Needs  Inventory  shows  an  estimated 
Z4  per  cent  of  upstream  watersheds  in  the  Region  needing  municipal 
and  industrial  water  supplies.  The  principal  water  supply  problem 
results  from  periods  of  low  base  stream  flow  and  lack  of  natural  or 
man-made  impoundments. 

The  economic  impediments  of  low  stream  flow  are  further 
aggravated  and  complicated  by  acid  mine  drainage,  untreated  or 
insufficiently  treated  industrial  and  municipal  sewage,  and  sedi- 
mentation resulting  from  eroding  watersheds  and  construction  sites. 
CNI  data  shows  almost  49  per  cent  of  upstream  watersheds  in  the 
Region  has  the  problem  of  water  quality  management. 

Water  impoundments  are  needed  to  improve  water- or iented 
recreation  in  the  Region.  The  CNI  data  reveals  that  over  57  per  cent 
of  upstream  watersheds  need  water  storage  for  this  purpose. 

In  some  areas  of  the  Region,  water  supply  for  livestock  and 
rural  domestic  use  is  inadequate.  For  these  areas  the  supply  gener- 
ally comes  from  springs  or  dug  wells  which  usually  go  dry  in  the 
summer  months.  According  to  CNI  data,  about  37  per  cent  of  up- 
stream watersheds  has  this  problem. 

(3)  Land  use,  treatment  and  management:  The  1958 

Conservation  Needs  Inventory'  and  forest  resource  surveys  show 
the  conservation  problems  and  needs  for  the  following  land  use. 

(a)  Cropland:  The  principal  conservation  problems 

are  erosion  and  impaired  drainage.  There  is  about  9,  268,  800  acres 
of  cropland,  both  upland  and  flood  plain,  with  the  dominant  problem 
of  erosion;  2,  351,  600  acres  with  an  excess  water  problem;  and  511,  300 
acres  with  unfavorable  soil  conditions  needing  treatment.  Also,  it  is 
estimated  that  by  1980,  due  to  the  limiting  natural  capabilities  of  the 
soil,  about  1.  0 million  acres  of  cropland  should  be  converted  to  less 
intensive  use,  such  as  pasture,  woodland,  wildlife,  or  other  uses. 
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(b)  Pasture  and  grassland:  About  80  per  cent  needs 


improvement  and  establishment  of  better  vegetative  cover  and  proper 
management.  Land  treatment  needs  by  1980  include  an  estimated 
4,  855,  800  acres  of  new  pasture  planting;  5,  13  3,  900  acres  needing 
improvement  of  vegetative  cover;  and  Z,  887,  600  acres  needing  pro- 
tection from  overgrazing  and  invasion  of  undesirable  plants. 

(c)  Forest  and  vv  oodland:  Most  of  the  forested  area 

is  contributing  less  than  its  full  potential  to  the  economic  grout!  and 
welfare  of  the  Region.  Improved  protection  and  management  is  needed 
to  realize  this  potential  and  provide  high-quality,  better-regulated 
runoff.  Approximately  64,  760,  500  acres  of  state  and  private  forest 
and  woodland  and  1,  769,  300  acres  of  National  Forests  will  need  land 
treatment  measures  by  1980.  In  addition,  increases  in  fire  protection, 
access  roads,  ana  better  management  are  needed  to  fully  develop  and 
utilize  torest  resources. 

(d)  Critically  eroding  areas:  These  areas  are 

actively  eroding,  producing  both  on-  and  off- site  damage  through 
sedimentation,  and  contributing  to  increased  flooding.  Sediment  is 

a product  of  erosion  and  is  a major  concern  in  water  pollution.  Surface 
strip  mining  for  coal  and  other  resources  has  left  many  acres  without 
adequate  vegetative  cover.  Critical  area  treatment  for  stabilization 
will  be  needed  by  1980  on  an  estimated  781,  000  acres  of  surface-mined 
areas  and  1 1Z,  900  acres  of  roadbanks.  In  addition,  soil  stabilization 
measures  arc  needed  on  58,000  acres  of  National  Forest  lands  and 
1,  77 3,  600  acres  of  state  and  private  forests  and  woodland,  including 
abandoned  logging  roads  and  skid  trails. 


Other  critically  eroding  areas  include  streambanks,  gullies, 
heavily  used  public  parks  and  recreation  areas,  and  new  construction 
areas  of  commercial  and  residential  development,  highways,  and 
public  projects. 


(4)  Population,  employment,  and  income:  The  population 

of  Appalachia  is  estimated  at  17.  5 million.  During  the  period  1950-60, 
it  increased  only  Z per  cent  compared  with  a growth  of  19  per  cent  for 
the  entire  Nation.  The  Region  had  an  outmigration  of  slightly  over  Z 
million  people  during  the  same  period.  In  I960,  43  per  cent  of  the 
population  was  classified  as  rural  nonfarm,  9 per  cent  rural  farm, 
and  48  per  cent  urban. 

In  I960,  7 per  cent  of  the  work  force  was  unemployed  com- 
pared to  5 per  cent  for  the  country  as  a whole.  This  high  rate  of 
unemployment  was  the  direct  result  of  the  severe  employment  decline 
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in  mining  and  agriculture.  Between  1950  and  I960,  employment  in 
these  two  industries  decreased  more  than  50  per  cent.  During  this 
same  period,  in  spite  of  increases  in  employment  in  other  sectors  of 
the  economy,  there  was  a total  decrease  of  1.  5 per  cent  in  total 
employment  in  the  Region.  By  contrast,  there  was  a 15  per  cent 
increase  in  total  employment  in  the  rest  of  the  United  States. 

During  1964,  one  ol  every  three  families  in  Appalachia  had 
an  annual  income  of  less  than  $3,  000.  For  the  United  States,  the 
figure  was  one  family  in  five.  Per  capita  income  in  Appalachia  is 
35  per  cent  below  the  national  average. 

(5)  Economic  development  and  growth:  Appalachia  is  a 

region  apart  --  both  geographically  and  economically.  Industrial 
cities  have  developed  where  coal,  limestone,  and  salt  occur  together, 
as  in  western  West  Virginia,  and  where  locally  produced  coal  is  used 
with  imported  iron  ore  in  steel  production,  as  in  northern  Alabama 
and  western  Pennsylvania.  The  economy  of  the  Region  is  based  pri- 
marily on  the  utilization  of  natural  resources.  By  far,  the  largest 
industry  has  been  coal  mining,  with  forest  products  second,  and  agri- 
culture a distant  third.  About  67  per  cent  of  the  Nation's  coal  is 
produced  in  the  Region. 

Agriculture  in  Appalachia  is  decreasing  at  a faster  rate  than 
for  the  Nation  as  a whole.  In  1949,  about  60  per  cent  of  the  Region 
was  in  farms  compared  to  61  per  cent  for  the  Nation.  By  1964,  this  per 
cent  had  decreased  to  about  46  for  the  Region  and  58  for  the  Nation. 
W'hen  considering  acreages  of  major  crops,  with  the  exception  of 
tobacco  and  some  types  of  hay,  Appalachia  plants  less  than  its  pro- 
portional share  of  the  totals  for  the  Nation. 

The  picture  of  the  largely  rural  counties  of  central  Appalachia 
is  primarily  that  of  small  marginal  farms,  abandoned  or  automated 
mines,  and  acute  economic  depression.  Economic  problems  of  the 
rural  interior  counties  are  generally  more  severe  than  those  of  the 
larger  cities. 

Appalachia  does  have  many  advantages.  A major  opportunity 
for  farmers  to  increase  their  income  from  agriculture  lies  in  further 
expansion  of  the  livestock  industry  . Besides  large  coal  and  timber 
resources  and  underutilized  labor  force,  the  Region  has  great  natural 
beauty  which  provides  a good  potential  for  a growing  recreation  and 
tourist  industry.  The  Region  is  Iso  located  within  300  miles  of  large 
market  areas  populated  by  60  per  cent  of  the  people  in  the  United  States. 
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b.  Resource  potential  and  development  tor  "uumn  |ir»'.ali 


(1)  Resource  potential:  There  ire  125,  111,400  acres  ol 
land  in  the  Region.  Present  land  use  and  future  needs  by  1980  to 
support  planned  and  expected  development  is  estimated  as  follows: 

Present  : Needed  by  1980 


Land  U se 

Acres  1/  : 

Percent  : 

Acres 

1 / : Perc  c*nt 

Cropland 

22.  1 

18 

19.  5 

16 

Pasture 

15.  3 

12 

16.  1 

13 

Forest  & Woodland: 

State  & Private 

67.  9 

54 

67.  4 

54 

National  Forests 

5.  8 

5 

8.  5 

6 

Other  Land  2/ 

14.  0 

1 1 

13.  6 

1 1 

T otal 

125.  1 

100 

125.  1 

100 

1/  Million. 

2/  Farmsteads,  roads 

, idle  land, 

Fede  rally 

owned 

land  other 

than  National  Forests,  urban  and  built-up  areas,  and  other. 


About  9 2.2  million  acres,  or  74  per  cent,  of  the  125.  1 million 
acres  need  conservation  treatment  and  are  practical  to  treat.  The 
needs  by  land  use  are: 


No.  Acres 


Land  Use  (Millions) 


Cropland  12.  1 

Pa  sture  1 1 • 2 

Forest  & Woodland  64.  8 J_- 

Critically  Eroding  Areas  2.  7 

Other  1-  4 


Total  9<1.2 


1/  Does  not  include  the  acreages  of  National  Forest  land  needing 
treatment. 

The  1967  Conservation  Needs  Inventory  for  Watersheds 
delineates  and  identifies  2,  283  upstream  watersheds  in  the  Region. 

Of  these,  798  watersheds,  totaling  an  estimated  50.  i million  acres, 
are  estimated  to  be  potentially  feasible  watershed  projects.  As  of 
July  1,  1967,  175  upstream  water  shed  projects,  totaling  about  9.  8 

million  acres,  had  been  completed  or  were  being  installed.  The 
remaining  1,  310  upstream  watersheds  at  present  either  have  no  water 


A-5 


Li-’. 


resource  problems  requiring  group  action  or  their  solution  is  not 
considered  feasible.  The  following  is  a complete  analysis  of  the 
number  and  status  of  upstream  watersheds  in  Appalachia. 


TOTAL  (1967  CNI  for  Watersheds)  2,  283 


Compl 

etely  Installed  (7/1/67) 

36 

Being 

Installed  (7/  1/67) 

139 

Subtotal 

175 

Feasible  (1967  CNI  for  Watersheds) 

a. 

Recommended  Acceleration 
over  20  years  9.9/yr. 

198 

b. 

Going  Program 

over  20  years  17.5/yr. 

350 

c . 

Remaining  Feasible  by  1990 

250 

Subtotal 

798 

Othe  r 

W ater  sheds 

1,  310 

1,  310 

Total 

2,  283 

The  5.8  million  acres  of  federally  owned  land  in  the  15 
National  Forests  have  great  potential  for  development  of  recreational 
opportunities.  The  planned  accelerated  development  includes  15,730 
acres  providing  1,880  individual  sites  for  various  recreational  activities, 
4,050  acres  of  recreational  impoundments,  and  53  major  recreational 
complexes.  Present  recreational  developments  are  not  meeting  current 
demand  nor  can  they  meet  projected  future  demand  without  a greatly 
accelerated  development  program. 


(2)  Resource  development:  Essentially,  the  recommended 
developments  require  acceleration  of  present  going  programs  through 
increased  funding,  changes,  and  modifications.  This  acceleration  is 
over  and  above  the  present  rate  of  accomplishment  of  going  programs. 
Both  the  recommended  acceleration  and  present  rate  of  going  programs 
will  not  meet  the  total  needs. 
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The  recommendations  and  proposals  are  geared  to  supply 
the  necessary  flood  protection,  water  supply,  and  recreational 
opportunities  to  designated  growth  areas,  protection,  and  develop- 
ment of  watershed  areas  directly  above  completed,  authorized,  and 
planned  water  resource  developments,  as  well  as  development  of 
areas  throughout  the  Region  to  stimulate  overall  economic  growth. 

USDA  programs  to  accomplish  accelerated  land  treatment 
needs  were  developed  for  a 10-year  period.  Land  treated  would 
total  16.5  million  acres,  or  18  per  cent,  of  the  92.2  million  acres 
needing  treatment  and  practical  to  treat.  This  would  be  over  and 
above  the  present  rate  of  accomplishments.  It  would  involve 
planning  and  installation  of  conservation  measures  on  the  following: 

Acceleration 
No.  Acres 


Land  U se  _( Millions) 


Cropland  3.2 

Pasture  3.  2 

Forest  and  Woodland  7.  8 

Recreation  and  Wildlife  1.  1 

Critically  Eroding  Areas  1.2 


Total  16.5 


The  198  recommended  feasible  upstream  watersheds  com- 
prise 25,  610  square  miles  or  about  13  per  cent  of  the  Region.  Iden- 
tified water  development  needs  include  storage  for  the  following: 


1 ' 
i 

Purpose 

Storage 
Acre-F  eet 

I 

1 

i f. 

Flood  Prevention 
Municipal  & Industrial 

1,  836,  800 

t _■) 

Water  Supply 

194,  300 

Supplemental  Irrigation 
Recreation,  Water-oriented 

3,  800 

(27,  200  surface  acres) 

365,  600 

Water  Quality  Management 

64,  800 

Other  or  Future  Needs 

1,  285,  300 

Total 

3,  750,  600 
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Most  of  the  recommended  developments  on  National  Forest 
lands  are  planned  for  the  Appalachian  Highlands  Recreation  Study 
Area  or  more  mountainous  sections  and  include: 

1.  Acquisition  of  over  2,  650,  000  acres  of  land  within 
and  adjacent  to  National  Forests.  Acquisition  of 
this  land  will  permit  improved  watershed  manage- 
ment and  protection,  increased  timber  production, 
reduction  of  sediment,  improved  regulation  of  run- 
off, and  improved  fire  control.  Public  acquisition 
of  private  lands  within  the  proclamation  boundaries 
of  National  Forests  is  desirable  because  they  often 
preclude  proper  development  of  major  recreation 
complexes.  This  acquisition  program  will  permit 
preservation  of  outstanding  scenic  attractions  and 
the  aesthetics  and  natural  beauty  of  many  areas. 

It  includes  many  areas  presently  unutilized  or 
underutilized  because  of  inaccessibility.  Develop- 
ment of  these  lands  will  stimulate  private  capital 
investment  in  adjacent  areas. 

2.  Over  15,730  acres  of  recreation  developments  pro- 

viding 1,  880  individual  sites  for  various  recrea- 
tional activities  and  containing  the  necessary  recrea- 
tional activities.  In  addition,  53  major  special 
recreation  complexes  and  4,  050  acres  of  recrea- 
tional impoundments  are  proposed. 

3.  Transportation  developments  planned  on  National 

Forests  call  for  the  construction  of  6,  600  miles  of 
access  roads  and  trails,  bridges,  observation  sites, 
and  roadside  developments.  These  are  needed  to 
permit  utilization  of  many  largely  inaccessible 
areas  for  reforestation,  timber  stand  improvement, 
harvesting  operations,  improved  hunter  and  fisher- 
man distribution,  development  of  recreational 
opportunities,  and  improved  fire  and  erosion  control. 

4.  Fire  control  is  needed  to  reduce  the  average  annual 

burn,  provide  additional  protection,  permit  greater 
development  and  utilization  of  the  forest  resource. 
This  includes  225  miles  of  firebreak  construction, 
four  fire  weather  stations,  four  lookout  towers,  and 
four  heliports,  700  helispots , and  two  air  tanker  bases. 
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5.  Fish  and  wildlife  developments  are  needed  to  improve 
habitat  and  help  reduce  the  impact  of  increased  hunt- 
ing and  fishing  pressure.  This  includes  1,  900  acres 
of  water  developments  and  21,  800  acres  of  stream  and 
lake  habitat  improvement. 

The  above  programs  are  interrelated  and  require  coordinated 
planning  and  development  if  their  full  potential  and  impact  are  to  be 
realized. 

There  are  also  six  Resource  Conservation  and  Development 
Projects  which  have  potential  to  assist  in  economic  growth  and 
development  of  the  Region. 

c.  Impact  of  resource  development  potential  on  economic 
growth 

(1)  Benefits:  Current  USDA  programs  of  land  treatment 

and  structural  measures  contribute  to  stabilization  and  growth  of  the 
economy  of  the  Region.  Acceleration  of  these  programs  will  further 
strengthen  the  rural  economy,  stimulate  community  development  and 
economic  growth,  and  improve  environmental  quality.  Both  employ- 
ment and  income  will  be  increased  initially  by  planning  and  carrying 
out  the  land  treatment  practices  and  structures  recommended  in  the 
program.  Much  of  the  work  is  of  the  type  which  can  be  done  using 
local  labor  --  persons  who  are  presently  underemployed  or  unemployed, 
who  already  posses  or  can  easily  acquire  the  necessary  job  skills 
"on-the-job."  Most  of  the  increased  income  will  be  respent  in  the 
local  economy,  generating  further  increase  in  employment  and  income. 
The  estimates  of  additional  economy  activity  presented  below  include 
only  the  increase  due  to  acceleration  of  current  programs.  They 
are  based  on  procedures  adapted  by  USDA  from  Corps  of  Engineers' 
pr  oc  edur e s. 

The  planning  and  installation  of  land  treatment  measures  on 
cropland,  pasture,  recreation,  wildlife,  forest  and  woodland,  and 
critically  eroding  areas  will  generate  annually  during  periods  of 
installation  the  following  estimated  employment: 
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Employment  in  Man-Years 

Induced  in 

Direct  Service  Total 

Sector 


Technical  Assistance 
in  Planning  and 

Installation  1,230  1,  020  2,250 

Installation  3,  540  3,  040  6,  580 

Total  4,  770  4,  060  8,  830 

The  increase  in  employment  will  be  associated  with  an  esti- 
mated $80  million  annual  growth  in  net  income  for  the  Region.  The 
increase  in  net  income  includes:  (a)  user  benefits  of  $44  million 

from  more  efficient  use  of  cropland  and  pasture,  through  stabiliza- 
tion of  critically  eroded  areas,  and  from  recreation  and  fish  and 
wildlife  benefits;  and  (b)  expansion  benefits  of  $36  million  based  on 
the  use  of  an  income  expansion  multiplier. 

Some  annual  physical  effects  of  the  accelerated  land  treatment 
program  include: 

(a)  2.7  million  tons  of  increased  crop  and  livestock 
production  representing  gross  returns  of  $286.  2 
million; 

(b)  600  million  cubic  feet  increase  in  timber  growth 
representing  gross  returns  of  $545  million  from  timber 
products  delivered  at  the  mill; 

(c)  reduction  of  66  million  tons  of  sediment  from 
critically  eroding  areas; 

(d)  2.  3 million  visitor-days'  increase  in  the  supply  of 
recreation  principally  from  fish  ponds,  picnic  areas, 
and  campgrounds  developed  by  private  individuals. 

Planning  and  installation  of  the  recommended  198  upstream 
watersheds  for  water  resource  development  will  provide  total  esti- 
mated benefits  including  expansion  benefits  both  national  and  regional 
of  $160.  5 million  annually.  This  includes  users'  benefits  for  flood 
damage  reduction,  land  enhancement  both  agricultural  and  urban, 
recreation  and  fish  and  wildlife,  water  supply  including  municipal 
and  industrial,  water  quality  management,  irrigation,  and  incidental 
recreation  benefits.  Redevelopment  benefits  were  divided  between 
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national  and  regional  accounts  and  are  estimated  to  be  $4.  5 million 
annually  for  both  regional  and  national  and  $2.  7 million  annually  for 
regional  only.  These  benefits  accrue  from  the  otherwise  unemployed 
labor  used  in  construction  and  operation  and  maintenance  of  the 
developments.  The  national  expansion  benefits  from  agricultural 
enhancement  are  estimated  at  $643,  000  annually.  Estimated  annual 
benefits  for  industrial  development  amount  to  $<14.6  million  national 
benefits  and  $91.  9 million  regional  benefits.  Regional  benefits  for 
recreation  are  estimated  to  be  $5.  9 million  annually. 

Additional  details  regarding  the  effects  of  installation  of  the 
recommended  structural  measures  include: 

1.  Flood  protection  would  be  provided  to  an  estimated 

947,  000  acres  of  flood  plain  with  protection  from 
the  100-year  flood  event  for  20,  000  acres  in  or 
near  designated  growth  centers,  which  would  be 
suitable  for  nonagr icultural  development  and  a 
minimum  protection  from  the  2-  to  5-year  event 
for  the  remainder  which  is  adequate  for  most 
agricultural  use. 

2.  An  estimated  future  population  of  533,  000  would 

be  served  by  the  recommended  developments  of 
municipal  and  industrial  water  supplies. 

3.  An  estimated  30.  1 million  visitor-days  annually  of 

high-quality  recreation  would  be  provided  by  the 
proposed  developments  on  National  Forest  lands. 
Other  benefits  will  accrue  from  the  acquisition 
and  management  of  an  additional  2.  6 million  acres 
of  forest  land  due  to  enhanced  scenic  values, 
preservation  of  natural  beauty,  reduced  erosion 
and  sediment  production,  better  regulation  of 
runoff,  increased  timber  production,  and  better 
access. 

4.  An  estimated  12.  3 million  recreation-days  annually 

would  be  provided  by  the  198  recommended  upstream 
watersheds. 

5.  A high  priority  will  be  given  for  planning  and  install- 

ing 17  of  the  198  recommended  upstream  watersheds, 
which  will  provide  sufficient  flood  protection  for 
industrial,  commercial,  or  residential  site  develop- 
ment in  or  near  designated  growth  centers.  An 
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estimated  25,  500  new  jobs  would  be  created  over 
a period  of  25  to  50  years.  These  jobs  would  have 
an  estimated  total  annual  payroll  of  $245.7  million. 

This  payroll  includes  both  the  manufacturing  and 
service  sectors  of  the  economy. 

6.  The  present  employment  of  86,  000  in  timber-based 
manufacturing  industries  is  projected  to  increase 
by  more  than  10,  000  by  the  year  2000.  This  would 
result  in  the  total  employment  with  an  annual  pay- 
roll of  an  estimated  $500.  0 million.  1/ 

(2)  Costs:  The  total  installation  cost  of  the  recommended 

land  treatment  measures  for  cropland,  grassland,  forest  and  woodland, 
critical  area  stabilization,  and  recreation  and  wildlife  land  is  estimated 
to  be  $513.4  million. 

The  installation  cost  for  198  upstream  watersheds  for  water 
resource  development  is  estimated  to  be  $508.9  million.  This  includes 
costs  for  construction,  installation  services,  land  easements  and 
rights-of-way,  and  administration  of  contracts.  After  1990,  plan  and 
install  the  remaining  250  feasible  upstream  watersheds  as  shown  by 
1967  Conservation  Needs  Inventory  for  Watersheds  at  an  estimated 
cost  of  $499.  0 million. 

The  estimated  installation  cost  for  structural  measures  on 
State  and  National  Forest  land  is  $784.2  million.  This  includes  cost 
for  recreation,  transportation,  fish  and  wildlife  development,  land 
acquisition,  and  fire  protection. 

d.  How  U.  S.  Department  of  Agriculture's  recommendations 
are  to  be  carried  out 

The  recommended  development  will  be  accomplished  through 
an  acceleration  of  going  agency  programs  using  existing  authorities 
with  such  minor  modifications  as  are  indicated  below: 


1/  Forest  Statistics  for  Water  Sub-Regions  of  the  Appalachian  Region, 
based  on  Forest  Surveys  and  related  estimates  of  the  Forest 
Service,  USDA,  and  other  surveys.  Prepared  by  William  S. 

Stover,  Forestry  Consultant,  August  1967. 
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(ASCS):  Accelerated  cost-sharing  on  land  treatment  measures  to  be 

installed  on  areas  identified  with  designated  growth  centers  using 
existing  authorities  of  the  Soil  Conservation  and  Domestic  Allotment 
Act,  modified  to  provide  for  special  regional  funding  and  for  100  per 
cent  Federal  cost-sharing  on  those  stabilization  measures  which  pro- 
vide primary  off- site  benefits,  and  PL  89-4,  Section  Z0  1,  modified 
to  eliminate  the  50-acre  restriction  for  those  critical  areas  identified 
with  growth  centers. 

Farmers  Home  Administration  (FHA):  Provide  Water 

Development  and  Soil  Conservation  Loans,  Watershed  Loans,  Associa- 
tion Loans,  and  Loans  and  Grants  for  community  water  and  sewer 
systems  for  rural  areas  under  existing  authorities. 

Forest  Service  (FS):  Administer  the  National  Forests 
and  provide  technical  and  cost- sharing  assistance  to  Cooperative 
State  and  Private  Forestry  Programs,  Watershed  Protection  Programs, 
Resource  Conservation  and  Development  Projects,  and  the  Appalachian 
Regional  Program  under  existing  authorities. 

Provide  for  Forest  Service  programs  for  Appalachia  with 
financing  at  the  maximum  level  authorized  by  law.  This  financing 
would  provide  technical  assistance  and  protection  through  the  States 
to  forest  and  woodland  owners  and  forest  product  processors. 

Soil  Conservation  Service  (SCS):  Provide  technical 
and  cost-sharing  assistance  to  Soil  Conservation  District  Programs, 
Watershed  Protection  and  Flood  Prevention  Programs,  Resource 
Conservation  and  Development  Projects,  National  Cooperative  Soil 
Survey  Programs,  and  the  Appalachian  Regional  Development  Pro- 
grams under  existing  authorities  with  the  modifications  indicated. 

1.  Provide  technical  assistance  and  cost-sharing 
to  state  and  county  road  agencies,  local  units 
of  government,  and  contractors  for  planning 
and  installing  soil  and  water  conservation  measures 
on  eroding  secondary  roads,  rights-of-way,  and 
during  and  after  new  highway  and  other  construc- 
tion in  highly  erodable  soils. 

Z.  Provide  technical  and  cost-sharing  assistance  at 
an  accelerated  rate  for  stabilization  of  abandoned 
strip-mined  areas  on  privately  owned  land  through 
soil  conservation  districts.  Cost-sharing  not  to 
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exceed  100  per  cent  of  the  costs  when  benefits 
will  accrue  primarily  off-site  and  50  per  cent  when 
primarily  on-site. 


3.  Provide  Federal  cost- sharing  of  storage  for  water 

quality  management  in  accordance  with  other  national 
programs. 

If  experience  in  the  implementation  of  this  program  indicates 
that  additional  authorities  are  needed,  subsequent  proposals  for  new 
legislation  will  be  developed. 

e.  Conclusions 


The  Appalachian  Region  has  an  abundance  of  natural 
resources.  Full  development  and  utilization  of  these  resources  is 
difficult  and  limited  by  rugged  terrain,  land  ownership  patterns, 
an  inadequate  transportation  system,  poor  quality  and  distribution 
of  water,  and  past  and  present  misuse  of  the  land.  The  lack  of 
long-term  investment  money,  time,  skills,  and  equipment  on  the 
part  of  the  individual  landowners  needed  to  install  the  conservation 
land  treatment  practices  presents  a difficult  problem  in  the  imple- 
mentation of  the  recommended  programs. 

The  solution  of  many  problems  and  needs  of  the  Appalachian 
Region  is  closely  tied  to  development  and  use  of  all  natural  resources 
All  land  and  water  in  the  Region  are  directly  involved.  The  wise  use, 
development,  and  management  of  all  natural  resources  is  therefore 
basic  to  economic  growth  and  welfare  of  Appalachia. 

• 

Agriculture  is  a highly  competitive  business  and  has  long 
been  caught  in  an  ever-tightening  cost-price  squeeze.  The  cost  of 
r almost  all  things  needed  in  agricultural  production  has  been  and  is 

rising  at  a faster  rate  than  prices  received  for  agricultural  produc- 
tion. The  planning  and  implementation  of  basic  conservation  plans, 

-1  for  all  land  uses,  will  result  in  increased  efficiency  and  net 

income.  This  will  have  a definite  stabilizing  influence  on  the  rural 
economy  and  increase  the  level  of  economic  activity  in  growth  areas 
and  market  centers.  It  also  will  tend  to  reverse  the  flow  of  rural 
people  to  metropolitan  centers  and  help  ease  the  pressure  exerted 
by  their  constantly  expanding  populations. 

Appalachia  has  the  potential  and  is  ideally  located  to  provide 
outdoor  recreational  opportunities  to  the  densely  populated  eastern 
half  of  the  country.  Nearly  13.4  million  acres  of  public  and  private 
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land  and  more  than  1.4  million  acres  of  water  provide  a tremendous 
resource  potential  for  outdoor  recreation. 

The  Department's  recommended  proposals  will  help  provide 
tor  more  efficient  and  greater  utilization  of  the  Region's  water  and 
related  resources.  They  will  stimulate  growth  and  enhance  the  well- 
being of  the  rural  and  small  communities  of  the  Region.  This  growth 
will  complement  and  supplement  the  planned  development  of  the  large 
metropolitan  areas  making  possible  greater  overall  benefits  to  the 
Region. 


The  Department  recognizes  that,  as  various  public  and  pri- 
vate investments  in  the  Region  increase  and  other  economic  factors 
are  brought  into  play,  conditions  will  change  over  time.  It  therefore 
proposes  that  from  time  to  time  after  implementation  of  the  proposed 
accelerated  program,  the  need  for  its  continuation  be  examined  and 
evaluated. 

f.  Recommendations 


The  U.  S.  Department  of  Agriculture  in  this  report 
recommends: 


1.  That  an  accelerated  conservation  land  treatment 

program  over  and  above  rate  of  present  programs 
be  planned  and  installed  in  accordance  with  the 
following  priority: 

a.  Stabilization  of  critically  eroding  areas 
throughout  the  entire  Region  with  special 
emphasis  on  areas  upstream  from  all 
completed,  authorized,  or  planned  USDA, 
Tennessee  Valley  Authority,  Corps  of 
Engineers,  and  other  water  resource 
developments.  To  be  accomplished  during 
the  period  1970-80. 

b.  Acceleration  of  land  treatment  on  watersheds 

of  recommended  projects  for  Corps  of  Engineers 
(15-20),  Tennessee  Valley  Authority  (1),  and 
USDA  Upstream  Watersheds  (198).  The  area 
involved  equals  about  22  per  cent  of  the  Region. 
To  be  accomplished  by  1990. 
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c. 


Acceleration  of  land  treatment  on  watersheds 
of  completed  and  authorized  water  resource 
developments  of  the  Corps  of  Engineers, 
Tennessee  Valley  Authority,  and  other  public 
and  private  interests.  Area  involved  equals 
about  28  per  cent  of  the  Region.  To  be  accom- 
plished by  1990. 

d.  Acceleration  of  land  treatment  on  remaining 

areas  of  the  Appalachian  Region.  To  be  accom- 
plished by  1 990. 

For  further  details,  see  section  10. 

2.  That  an  accelerated  planning  and  installation  of  struc- 
tural programs  be  implemented  as  follows: 

a.  Plan  by  1980  and  complete  installation  by  1990 

the  198  recommended  PL-566  Upstream  Water- 
sheds together  with  recreational  and  other 
developments  in  the  National  Forests.  Also 
accelerate  rate  of  installation  of  the  139 
presently  authorized  upstream  watershed 
projects  so  as  to  complete  installation  by 

, 1980.  It  is  expected  an  estimated  38  of  the 

198  watersheds  will  have  been  authorized 
under  going  program  before  1980.  A high 
priority  will  be  given  to  17  of  the  198  recom- 
mended watersheds  which  will  provide  suffi- 
cient flood  protection  for  industrial,  commer- 
cial, or  residential  site  development.  Priority 
for  others  of  the  198  recommended  watersheds 
is  indicated  in  section  10  and  Water  Sub-Region 
r Reports.  These  reports  also  show  the  relation- 

ships of  these  potential  projects  to  growth  areas, 
their  potential  for  industrial  and  multiple-purpose 
development,  relation  to  Interstate  or  Appala- 
chian developmental  highways  and  commercial 
airports,  and  the  interest  of  local  people. 

b.  After  1990,  plan  and  install  250  feasible  up- 

stream watershed  projects  remaining  from 
the  total  of  798  potentially  feasible  watersheds 
shown  by  the  1967  Conservation  Needs  Inventory7 
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for  Watersheds.  By  1990,  an  estimated  350 
watersheds  of  the  798  will  have  been  authorized 
under  the  present  going  watershed  program. 


3.  That  necessary  action  be  taken  to  implement  the 

new  approaches  and  modifications  of  present  programs 
as  listed  in  section  9e  of  this  report. 

4.  That  the  Main  Report  recommend  the  funding  for  the 

first  year's  acceleration.  Funding  of  the  accelerated 
program  in  subsequent  years  will  be  by  the  Appalachian 
Regional  Commission.  The  Department  will  maintain 
close  c ooperation  with  the  Appalachian  Regional  Com- 
mission. Proposals  for  changes  in  existing  authority 
will  be  made  to  the  Appalachian  Regional  Commission 
for  possible  inclusion  in  proposed  legislation  to  the 
91st  Congress. 

5.  That  the  Department's  proposed  accelerated  programs 

be  referred  annually  to  the  Appalachian  Regional  Com- 
mission for  its  review,  suggestions,  and  support  as 
a compatible  element  in  the  total  developmental  pro- 
gram for  the  Region.  It  is  expected  that  the  Depart- 
ment's program  will  be  directed  toward  recognized 
growth  centers  in  the  Region  in  order  that  the  impact 
of  these  investments  will  be  most  rapidly  felt  in  the 
economy. 

Copies  of  watershed  investigation  reports  for  the  198  recom- 
mended upstream  watersheds  and  details  regarding  the  land  treatment 
program  are  available  from  State  Offices  of  the  U.  S.  Soil  Conserva- 
tion Service.  Recommended  developments  for  forest  and  woodland 
and  National  Forests  may  be  secured  through  various  offices  of  the 
U.  S.  Forest  Service. 
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STATE  CONSERVATIONISTS  IN  APPALACHIA 


State  Conservationist 
U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 
Soil  Conservation  Building 
P.  O.  Box  311 
Auburn,  Alabama  36830 

State  Conservationist 
U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 
1409  Forbes  Road 
Lexington,  Kentucky  40505 


State  Conservationist 

U.  S.  Department  of  Agriculture 

Soil  Conservation  Service 

Milner  Building 

P.  O . Box  610 

Jackson,  Mississippi  39205 

State  Conservationist 

U.  S.  Department  of  Agriculture 

Soil  Conservation  Service 

1330  St.  Marys  Street 

P.  O.  Box  12045 

Raleigh,  North  Carolina  27605 

State  Conservationist 
U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 
Federal  Building  & Court  House 
P.  O.  Box  985 

Harrisburg,  Pennsylvania  17101 

State  Conservationist 
U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 
561  U.  S.  Court  House 
Nashville,  Tennessee  37203 


State  Conservationist 

U.  S.  Department  of  Agriculture 

Soil  Conservation  Service 

Old  Post  Office  Building 

P.  O.  Box  832 

Athens,  Georgia  30601 

State  Conservationist 

U.  S.  Department  of  Agriculture 

Soil  Conservation  Service 

Room  522,  Hartwick  Building 

4321  Hartwick  Road 

College  Park,  Maryland  20740 

State  Conservationist 

U.  S.  Department  of  Agriculture 

Soil  Conservation  Service 

Midtown  Plaza 

700  East  Water  Street 

Syracuse,  New  York  13210 

State  Conservationist 
U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 
311  Old  Federal  Building 
3rd  and  State  Streets 
Columbus,  Ohio  43215 

State  Conservationist 

U.  S.  Department  of  Agriculture 

Soil  Conservation  Service 

Federal  Building 

901  Sumter  Street 

Columbia,  South  Carolina  29201 

State  Conservationist 
U . S . Department  of  Agriculture 
Soil  Conservation  Service 
400  North  8th  Street 
P.  O.  Box  10026 
Richmond,  Virginia  23240 


State  Conservationist 
U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 
2 09  Prairie  Avenue 
P.  O.  Box  865 

Morgantown,  West  Virginia  26505 
l A-l  8 


REGIONAL  FORESTERS  AND  FOREST  SUPERVISORS 


Regional  Forester 
U.  S.  Forest  Service 
50  Seventh  Street,  N.  E. 
Atlanta,  Georgia  3 0 i Z 3 

Supervisor 

National  Forests  in  Alabama 
U.  S.  Forest  Service 
502  Washington  Avenue 
P.  O.  Box  40 

Montgomery,  Alabama  36101 
Supervisor 

Daniel  Boone  National  Forest 
U.  S.  Forest  Service 
Post  Office  Building 
Winchester,  Kentucky  40391 


Supervi sor 

National  Forests  in  North 
Carolina 

U.  S.  Forest  Service 
B- Level,  Plateau  Building 
50  S.  French  Broad 
P.  O.  Box  713 

Asheville,  North  Carolina  28802 
Supervisor 

Cherokee  National  Forest 
U.  S.  Forest  Service 
Federal  Building 
P.  O.  Box  400 
Cleveland,  Tennessee  373  1 1 

Supervisor 

Jefferson  National  Forest 
U.  S.  Forest  Service 
Carlton  Terrace  Building 
920  Jefferson  Street,  S.  W. 
Roanoke,  Virginia  24016 


Regional  Forester 
U.  S.  Forest  Service 
633  W.  Wisconsin  Avenue 
Milwaukee,  Wisconsin  5 320  3 

Supervisor 

National  Forests  in  Georgia 
U.  S.  Forest  Service 
322  Oak  Street,  N.  W. 

P.  O.  Box  14  37 
Gainesville,  Georgia  30501 

Supervisor 

National  Forests  in  Mississippi 

U.  S.  Forest  Service 

380  Milner  Building 

P.  O.  Box  1291 

Jackson,  Mississippi  39205 

Supervi sor 

National  Forests  in  South 
Car  olina 

U.  S.  Forest  Service 

Room  350 

1813  Main  Street 
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Supervisor 
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Post  Office  Building 
Warren,  Pennsylvania  16365 
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Green  Mountain  National  Forest 
U.  S.  Forest  Service 
22  Evelyn  Street 
Rutland,  Vermont  05702 
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U.  S.  Forest  Service 

Department  of  Agriculture  Building 
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State  and  Private  Forestry 
U.  S.  Forest  Service 
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2.  INTRODUCTION 

The  U.  S.  Department  of  Agriculture  was  requested  to  assist 
the  Secretary  of  the  Army  in  making  a water  resource  survey  of  the 
Appalachian  Region.  This  survey  was  unique  in  several  respects. 

For  the  first  time,  a legislative  act  for  water  resource  planning 
required  the  preparation  of  a comprehensive  plan  particularly 
designed  and  formulated  to  stimulate  economic  growth  of  a region. 
Methods  used  in  evaluating  and  analyzing  benefits  of  water  resource 
developments  differed  in  several  important  respects  from  the  usual 
procedures.  Also,  the  area  covered  by  the  survey  comprises  a 
large  region  which  is  not  tied  to  the  usual  hydrologic  units  of  river 
or  subriver  basins.  The  plan  will  conform  with  two  main  aspects  of 
national  policy:  economic  development  and  growth,  and  natural 

resource  conservation  and  development. 

The  Appalachian  Region,  while  having  many  abundant  natural 
resources,  has  lagged  behind  the  rest  of  the  Nation  in  economic  growth. 
Its  17.  5 million  people  have  not  shared  proportionally  in  the  Nation’s 
prosperity.  Water  and  land  resources  have  been  inadequately  developed 
or  poorly  utilized.  Frequently,  poor  quality  and  too  much  or  too  little 
water,  along  with  undeveloped  water  and  land  resources,  have 
hampered  or  prevented  economic  growth. 

This  appendix  summarizes  results  of  the  U.  S.  Department  of 
Agriculture's  participation  in  the  survey.  It  is  an  integral  and  impor- 
tant part  of  the  recommended  plan  for  development  of  water  and 
related  land  resources.  The  plan  gives  special  attention  to  water 
and  related  land  resource  development  opportunities  which  will  stimu- 
late economic  growth  and  improve  the  welfare  of  people  in  the  Region. 

The  portion  of  the  overall  plan  covered  by  this  report  was 
closely  coordinated  and  reviewed  by  all  participating  State  and 
Federal  agencies  and  groups.  Thus,  the  Department’s  plan  consti- 
tutes a needed  and  harmonious  component  of  the  overall  regional 
economic  development  program  for  Appalachia. 


a.  Authority 

The  survey  was  authorized  under  Section  2,06,  Public 
Law  89-4,  the  Appalachian  Regional  Development  Act  of  March  9,  196S, 

as  amended.  This  section  directed  the  Secretary  of  Army  to  prepare 
a comprehensive  plan  for  the  development  and  efficient  utilization  of 
water  and  related  resources  of  the  Region.  To  assist  with  the  survey 
and  development  of  the  plan,  the  law  required  participation  ol  the 
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Secretary  of  Agriculture;  Secretary  of  Commerce;  Secretary  of 
Health,  Education,  and  Welfare;  Secretary  of  the  Interior;  Tennessee 
Valley  Authority;  and  Federal  Power  Commission.  Close  counseling 
and  review  were  also  required  of  various  state  agencies  having 
responsibilities  in  the  field  of  natural  resources  and  under  other 
sections  of  the  Act. 

The  Secretary  of  Army  designated  the  U.  S.  Army  Corps  of 
Engineers  to  conduct  the  survey  and  prepare  the  plan.  Under  Sec- 
tion 6 of  the  Watershed  Protection  and  Flood  Prevention  Act  (PL-566, 
83rd  Congress  68  Stat.  666),  the  Secretary  of  Agriculture  designated 
the  Soil  Conservation  Service  to  provide  leadership  in  carrying  out 
Department  responsibilities.  Economic  Research  Service  and  Forest 
Service  participated  in  the  survey  and  development  of  the  plan  and 
had  major  responsibilities.  The  Department's  participation  was 
started  and  funded  in  late  1965.  Full-scale  field  work  got  underway 
in  June  of  1966  and  was  completed  in  November  of  1967. 

b.  Objective  and  nature  of  study 


The  primary  overall  objective  is  to  stimulate  economic 
growth  and  improve  the  welfare  of  the  Region  through  the  coordinated 
and  orderly  conservation,  development,  use,  and  management  of 
water  and  related  land  resources.  The  plan  provides  means  for 
expanding  economic  opportunities  through  flood  prevention,  improved 
water  quality,  and  an  increase  in  production  of  needed  water  and 
related  goods  and  services.  It  has  been  keyed  to  those  areas  having 
significant  potential  for  economic  growth. 

The  Department's  plan  will  complement  and  contribute  sub- 
stantially to  the  economic  development  programs  of  the  Appalachian 
Region.  It  has  been  closely  integrated  with  downstream  developments 
and  is  scheduled  for  installation  in  the  next  10  to  20  years.  Projec- 
tions of  water  and  related  land  resource  needs  were  developed  for 
the  years  1980,  2000,  and  2020. 

c . Location  and  extent  of  study  area 


The  Appalachian  Region  contains  parts  of  six  major 
drainage  areas  and  all  or  parts  of  38  river  basins,  as  designated  in 
the  "Atlas  of  River  Basins  of  the  United  States,  " prepared  and  pub- 
lished June  1963  by  the  U.  S.  Department  of  Agriculture,  Soil  Con- 
servation Service.  The  Region  extends  about  1,  100  miles  in  a south- 
westerly direction  from  the  northeast  corner  of  Schoharie  County, 
New  York,  along  the  Appalachian  Mountains  to  the  southwest  corner 
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of  Kemper  County,  Mississippi.  At  the  maximum 

w idth, 

it  extends 

across  parts  of  four  states  (Mississippi,  Alabama, 

Geor 

gia,  and  South 

Carolina)  for  a 

distance  of  about  500  miles.  The  Region 

c ove r s an 

area  of  195,  485 

square  miles 

, or  about  7 per  cent 

of  the 

c onter  mi  nous 

United  States. 

It  includes  all 

of  West  Virginia  and 

part  s 

of  12  other 

states  --  Alabama,  Georgia, 

Kentucky,  Maryland, 

Mississippi,  New 

York,  North  Carolina,  Ohio, 

Pennsylvania,  South 

Carolina,  Tennessee 

and  V ir  ginia  - - 

and  consists  of  a total  of  397  counties. 

The  percentage  of  each  state  in  Appalachia 

and  its  portion  of 

the  Region  as  a 

whole  is  as  follows: 

No.  of 

Area  in  Appalachia 

% of 

% of 

State 

Countie  s 

(Thousand  acres) 

State 

Region 

Alabama 

35 

15,  869.  9 

49 

13 

Georgia 

35 

6,  928.  5 

18 

5 

Kentucky 

49 

10,  845.  6 

43 

9 

Maryland 

3 

992.  0 

15 

1 

Mississippi 

20 

6,  594.  5 

22 

5 

New  York 

14 

7,  589. 0 

25 

6 

North  Carolina 

29 

7,  629. 7 

24 

6 

Ohio 

28 

8,  765.  7 

33 

7 

Pennsylvania 

52 

23,  469.  6 

82 

19 

South  Carolina 

6 

2,  534. 0 

13 

2 

Tenne  ssee 

50 

12,  478.  2 

47 

10 

V irginia 

2 1 

6,  004.  7 

23 

5 

West  Virginia 

55 

15,  410.  0 

100 

12 

Total  397  125,  1 11.4  --  100 


Size  of  the  Region  can  be  further  illustrated  by  the  fact  that 
its  boundaries  extend  to  within  about  10  miles  of  Atlanta,  Georgia 
and  Cincinnati,  Ohio;  55  miles  of  Cleveland,  Ohio;  25  miles  of 
Buffalo  and  12  miles  of  Albany,  New  York;  50  miles  of  New  York  City 
and  Baltimore,  Maryland;  60  miles  of  Philadelphia,  Pennsylvania; 
and  40  miles  of  Washington,  D.  C.  The  Region  also  borders  on  Lake 
Erie  and  is  within  140  miles  of  the  Gulf  of  Mexico  and  28  miles  of  the 
Mississippi  River. 

The  Region  was  divided  into  27  Economic  Sub-Regions. 
Economic  base  information  and  projections  were  developed  for  these 
Sub-Regions.  To  better  fit  state  need  for  planning  and  development, 
these  Economic  Sub-Regions  were  further  divided  into  63  state 
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planning  areas.  These  areas  have  been  numbered  by  the  Appalachian 
Regional  Commission  and  run  from  1 to  60  with  four  being  sub-divided 
and  two  combined.  For  ease  in  developing  a plan  and  writing  a report, 
the  Region  was  divided  into  10  Water  Sub-Regions.  Boundaries  of 
these  divisions  were  along  county  lines.  For  the  most  part,  these 
boundaries  do  not  divide  6tate  planning  areas.  Data  and  information 
in  this  appendix  are  presented  on  the  basis  of  the  10  Water  Sub- 
Regions.  See  plate  3 and  table  XLIV  for  details  on  counties,  Water 
Sub-Regions,  and  size  of  the  Region. 

d.  Intensity  of  investigation 

The  three  agencies  in  the  U.  S.  Department  of  Agriculture 
with  major  responsibilities  for  the  survey  set  up  staffs  with  full-time 
personnel.  Work  of  each  agency  was  then  planned,  supervised,  and 
coordinated  by  these  staffs.  A large  part  of  the  work  load  fell  on 
personnel  from  the  Washington,  state,  regional,  area,  and  other  offices 
of  the  three  agencies. 

A major  part  of  the  Department's  efforts  in  this  survey  was 
the  investigation  of  100  up  stream  watersheds.  The  basis  for  selection 
was  (1)  watersheds  having  water  and  related  resource  problems  which 
were  hindering  or  preventing  economic  growth,  and  (2)  local  people 
being  interested  in  their  solution.  In  all  cases,  selection  was  co- 
ordinated with  and  the  final  decision  made  by  the  state  member  of  the 
Water  Development  Coordinating  Committee  for  Appalachia.  These 
watersheds  were  studied  to  the  intensity  necessary  to  determine  their 
water  and  related  land  resource  problems,  solutions,  full  potential 
development,  and  feasibility.  Selection  of  these  watersheds  was 
guided  by  their  location  and  potentially  favorable  effect  on  economic 
growth  of  the  designated  areas. 

Primary  consideration  was  given  to  providing  land  treatment, 
flood  plain  protection,  municipal  and  industrial  water  supply,  recrea- 
tion, irrigation,  and  other  water  storage  or  services  that  would  per- 
mit and  encourage  agricultural,  forest,  and  industrial  development, 
either  inside  or  outside  the  watershed.  Investigation  of  the  100  up- 
F stream  watersheds  required  checking  and  work  in  the  field  by  the 

Forest  Service  and  Soil  Conservation  Service.  Estimates  were  made 
to  determine  the  potential  increase  in  economic  activity  which  would 
be  generated  by  installation  of  these  water  resource  developments. 

Data  and  information  from  detailed  studies  of  an  additional 
284  upstream  watersheds  were  used  in  this  report.  This  includes 
175  watersheds  completed  or  authorized  for  installation,  39  recently 
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studied  under  USDA  PL-566  Upstream  Watershed  Program,  and  70 
watersheds  under  the  following  River  Basin  Studies:  James,  Kanawha, 
Potomac,  and  Tombigbee.  Some  data  in  tabular  form  was  also  included 
from  the  Genessee,  Ohio,  and  Susquehanna  River  Basin  Studies. 

Broad  overall  conservation  land  treatment  needs  and  land 
use  changes  for  the  Region  were  developed  and  summarized  from  the 
1958  National  Inventory  of  Soil  and  Water  Conservation  Needs  (com- 
piled on  a county-by-county  basis)  and  Forest  Resource  Surveys.  In 
addition,  water  resource  problems  and  needs  for  each  upstream  water- 
shed were  summarized  from  the  1967  Conservation  Needs  Inventory  for 
Watersheds.  An  appraisal  was  made  of  multiple-use  management  plans 
of  the  15  National  Forests,  totaling  about  5.  8 million  acres  of  federally 
owned  land  in  relation  to  optimum  development  of  the  water  and  related 
land  resources  of  the  Region.  Particular  attention  was  given  to  plans 
for  development  of  recreational  use  and  facilities  in  the  National 
F orests. 


e.  Participants 

The  three  agencies  of  the  U.  S.  Department  of  Agriculture 
having  major  responsibility  for  this  survey  were  the  Economic  Research 
Service,  Forest  Service,  and  Soil  Conservation  Service.  These  agen- 
cies worked  under  the  general  direction  of  a USDA  Field  Advisory  Com- 
mittee for  Appalachia  with  overall  guidance  from  a Washington  Advisory 
Committee.  Membership  of  both  committees  consisted  of  a representa- 
tive from  the  three  agencies.  Each  agency  was  responsible  for  contacts 
with  their  own  units,  divisions,  bureaus,  or  offices  having  responsibili- 
ties in  the  13-state  Region.  This  included  over  43  different  offices. 

Other  agencies  in  the  Department  making  a substantial  con- 
tribution to  the  survey  included  the  Agricultural  Research  Service, 
Agricultural  Stabilization  and  Conservation  Service,  Farmers  Home 
Administration,  and  Rural  Electrification  Administration. 
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Engineers;  Bureau  of  Mines;  Bureau  of  Outdoor  Recreation,  Federal 
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Water  Pollution  Control  Administration,  National  Park  Service, 
Bureau  of  Sport  Fisheries  and  Wildlife,  and  U.  S.  Geological  Survey 
of  Department  of  the  Interior;  Department  of  Health,  Education,  and 
Welfare;  Department  of  Transportation;  Federal  Power  Commission; 
Office  of  Business  Economics;  and  Tennessee  Valley  Authority. 


3.  NATURAL  RESOURCES  OF  THE  REGION 


The  Appalachian  Region  is  blessed  with  an  abundance  of  many 
natural  resources.  Included  are  land,  water,  forests,  fish,  wildlife, 
minerals,  climate,  and  scenic  beauty. 

Overall,  water  is  one  of  the  more  abundant  natural  resources. 
However,  poor  distribution  and  quality  of  water  are  often  times 
serious  problems  which  restrict  growth  and  development.  Proper 
soil  and  water  management  and  development  of  other  natural  resources 
are  key  factors  in  the  economy  and  development  potential  of  Appalachia. 

The  rugged  and  steep  terrain  features  of  the  Region  offer 
much  in  the  way  of  scenic  beauty  but  restrict  the  use  of  the  land,  making 
access  difficult  and  hampering  development  of  its  natural  resources. 

The  most  valuable  marketable  mineral  resource  in  the  Region 
is  coal.  This  mineral  underlies  a large  part  of  the  central  and  western 
half  of  the  area.  Other  valuable  mineral  resources  found  within  the 
Region  are  oil,  gas,  metals,  and  non-metallic  minerals. 

The  soil  and  climate  of  Appalachia  are  well  suited  for  the  pro- 
duction of  timber  which  can  provide  a major  means  of  revitalizing  the 
Region's  economy.  The  Region  is  recognized  by  the  wood-using  indus- 
tries as  an  area  that  produces  hardwoods  of  outstanding  qualities  and 
pr  opertie  s. 


a.  Climate 


The  Appalachian  Region  has  a Moderate  Continental-Forest 
Climate  that  varies  with  longitude,  latitude,  and  elevation.  In  general, 
there  is  a southward  gradation  of  increasing  temperatures,  but  sharp 
differences  in  temperature  and  precipitation  occur  between  mountain 
areas  and  lowland  areas,  only  a few  miles  apart. 

The  normal  eastward  movements  of  air  masses  across  the 
Region  frequently  cause  severe  chilling  in  winter  and  heating  in  summer. 
From  March  through  September,  the  Region  is  characterized  by  fre- 
quent high-intensity,  short-duration  thunderstorms.  The  abrupt  and 
severe  changes  in  the  climatic  conditions  of  this  Region  cause  occa- 
sional hailstorms.  Mountains  of  Appalachia  provide  protection  to 
most  of  the  Region  from  hurricanes  that  occur  along  the  coastal  areas. 

In  the  southern  portion  of  the  Region,  growing  seasons  are 
longer  and  more  favorable  for  crop  production  than  in  the  northern 
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part  or  in  areas  ol  higher  elevation.  Length  of  the  growing  season 
and  other  climatic  conditions  of  a particular  area  influence  the  type 
of  crops  grown  within  the  Region. 

(1)  Prec lpitation:  Annual  precipitation  in  the  Appalachian 

Region  ranges  from  35  inches  in  New  York  and  Pennsylvania  to  more 
than  55  inches  in  Alabama.  Small  areas  in  North  Carolina  receive  as 
high  as  80  inches.  Average  annual  precipitation  for  the  Region  is  47 
inches,  which  is  18  inches  more  than  the  average  for  the  conterminous 
United  States.  There  are  only  two  other  areas  of  similar  size  in  the 
United  States  where  the  average  annual  precipitation  is  greater.  Most 
of  the  precipitation  is  due  to  the  eastward  flow  of  moisture-laden  air 
masses  being  forced  upward  over  the  mountainous  areas.  This  nor- 
mally produces  areas  of  high  precipitation  on  the  western  slopes  and 
tops  of  the  mountains  and  lesser  amounts  on  the  eastern  slopes.  This 
effect  is  very  noticeable  in  North  Carolina  where  the  average  annual 
precipitation  varies  from  more  than  80  inches  to  less  than  40  inches 
within  a distance  of  50  miles.  In  West  Virginia  and  along  the  Tennessee- 
North  Carolina  border,  there  are  also  areas  of  high  precipitation 
resulting  from  topographic  influences. 

Snowfall  in  the  Region  ranges  from  more  than  100  inches 
annually  in  the  higher  elevations  to  less  than  three  inches  in  northern 
Alabama.  Occasionally,  snowfalls  of  more  than  Z0  inches  are  deposited 
during  a single  storm  in  areas  of  New  York,  Pennsylvania,  and  West 
Virginia.  The  influence  of  elevation  on  the  amount  of  snowfall  can  be 
seen  by  comparing  the  average  annual  snowfall  of  115  inches  at  Pickens, 
West  Virginia  to  Z0  inches  at  Charleston,  West  Virginia,  a distance  of 
about  75  miles.  Also,  in  1930-31  a record  snowfall  of  148  inches  was 
measured  at  Mount  Mitchell,  North  Carolina. 

(Z)  Temperature:  Temperatures  for  the  Region  vary  with 

longitude,  latitude,  elevation,  and  flow  of  the  air  masses. 

For  northern  Appalachia,  in  New  York  and  northern  Pennsyl- 
vania, the  average  annual  temperature  is  about  49°  F.  ; winter  mean 
about  Z7°  F.  ; and  summer  mean  about  71°  F.  The  record  high  is  111°  F.  , 
and  the  record  low  is  -39°  F. 

In  Alabama,  Georgia,  and  Mississippi,  the  southern  part  of 
the  Region,  the  average  annual  temperature  is  about  65°  F.  ; winter 
mean  about  48°  F.  ; and  summer  mean  8Z°  F.  The  record  high  is 
1 1Z°  F.  , and  the  record  low  is  -18°  F. 
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(3)  Growing  seasons:  In  the  northern  half  of  Appalachia, 
the  growing  season  varies  from  120  to  200  days,  with  the  lower  limit 
reflecting  the  influence  of  more  severe  climatic  conditions  charac- 
teristic of  higher  elevations.  The  average  first  killing  frost  for  this 
sector  of  Appalachia  occurs  about  September  30th.  The  last  killing 
frost  occurs  about  May  20th. 

For  the  southern  half  of  the  Region,  the  growing  season 
length  varies  from  198  to  298  days.  The  average  first  killing  frost 
occurs  about  October  30th.  The  last  killing  frost  occurs  about  March 
30th. 


b.  Physiography  and  geology 

This  Region  is  made  up  of  seven  different  physiographic 
provinces.  Each  of  these  provinces  has  a northea st- southwe  st  orien- 
tation, and  they  occur  about  parallel  to  each  other. 

Forty-nine  per  cent  of  the  Appalachian  Region  is  within  the 
Appalachian  Plateau  Province.  This  province  consists  of  more  or  less 
horizontal  sandstones,  shales,  and  conglomerate  beds  with  deposits 
of  limestone,  coal,  oil,  and  gas  throughout  the  province,  with  iron 
deposits  in  Alabama. 

The  Valley  and  Ridge  Province  borders  on  the  east  of  the 
Appalachian  Plateau  Province.  This  represents  19  per  cent  of  the 
Region  and  is  sometimes  referred  to  as  the  Young  Appalachian  Pro- 
vince. The  ridges  and  valleys  are  composed  or  underlain  with  sedi- 
mentary rocks  which  reflect  the  repeated  uplift  and  erosion  processes 
that  have  occurred.  This  province  includes  the  "Great  Valley,"  the 
majority  of  which  is  underlain  with  limestone. 

The  Blue  Ridge  Province,  or  the  Older  Appalachian  Mountain 
Province,  represents  10  per  cent  of  the  Region.  This  lies  between  the 
Piedmont  Province  on  the  east  and  the  Valley  and  Ridge  on  the  west. 
This  province  is  composed  of  crystalline  rocks,  including  granite, 
gneiss,  and  schist. 

Eight  per  cent  of  the  Region  is  in  the  Piedmont  or  Foothill 
Province.  This  is  the  most  easterly  province  and  is  underlain  mostly 
with  gneiss,  schist,  quartzite,  granite,  gabbro,  and  limestone. 

The  remainder  of  the  Region  has  7 per  cent  in  the  Coastal 
Plains,  6 per  cent  in  the  Interior  Low  Plateau,  and  about  1 per  cent 
in  the  Central  Lowland  Province. 
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(1)  Topography:  The  topography  of  the  Region  varies 

widely  in  extending  from  northeastern  Mississippi  and  central  Alabama 
in  a northeasterly  direction  through  portions  of  Georgia,  Tennessee, 
South  Carolina,  North  Carolina,  Virginia,  Kentucky,  West  Virginia, 
Ohio,  Maryland,  Pennsylvania,  and  New  York.  Some  of  the  highest 
peaks  and  most  sharply  dissected  plateaus  east  of  the  Rocky  Mountains 
occur  within  the  Region. 

The  Great  Smokies  and  Black  Mountains  of  the  Blue  Ridge 
Province  contain  the  most  rugged  terrain  in  the  Region.  In  this  pro- 
vince, Mount  Mitchell,  located  a few  miles  northeast  of  Asheville, 

North  Carolina,  rises  to  an  elevation  of  6,  684  feet.  The  Valley  and 
Ridge  Province  areas  of  eastern  West  Virginia  and  central  Pennsyl- 
vania have  rugged  terrain,  but  the  peaks  are  not  as  high  as  those  in 
the  Blue  Ridge  Province. 

The  Appalachian  Plateau  Province  has  less  rugged  but  highly 
dissected  terrain.  This  province  includes  the  broad  valleys  of  the 
Ohio  and  Kanawha  River  Basins.  To  the  east  and  south  of  the  Blue 
Ridge  Province,  the  Piedmont  Province  acts  as  a transition  area  to 
the  Coastal  Plain  Province.  In  general,  the  topography  in  all  directions 
from  the  Blue  Ridge  Province  gradually  decreases  in  ruggedness  and 
elevation. 


(2)  Land  Resource  Regions  and  Areas  — : Appalachia 
is  located  mainly  in  the  East  and  Central  General  Farming  and  Forest 
Resource  Region,  comprising  11  land  resource  areas  (LRA).  In  addi- 
tion, there  are  10  LRA's  in  other  Resource  Regions.  Four  of  these 
land  resource  areas  have  characteristics  very  similar  to  the  main 
Region.  The  other  six  consist  of  only  small  transitional  areas  on  the 
boundary  of  Appalachia. 


This  makes  a total  of  2 1 LRA's  located  either  partially  or 
entirely  in  the  Appalachian  Region.  Most  of  these  LRA's  follow  the 
geographical  pattern  of  the  Appalachian  Mountain  Ranges;  that  is, 
they  are  relatively  long  and  narrow  and  run  in  a northeasterly  to 
southwesterly  direction.  See  plate  1 for  further  details. 


(3)  Soils:  Soils  of  the  Cumberland  Plateau  and  Mountains 
Land  Resource  Area  (125)  of  Kentucky,  Tennessee,  and  West  Virginia 
represent  about  13  per  cent  of  the  Appalachian  Region.  Principal  soils 


1/  Agricultural  Handbook  296:  Land  Resource  Regions  and  Major 
Land  Resource  Areas  of  the  U.  S.  , December  1965. 
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on  the  hilly  and  steep  slopes  of  this  area  are  Muskingum,  Dekalb, 
Ramsey,  and  Weikert.  Located  on  the  undulating  and  rolling  plateau 
slopes  in  the  north  are  Wellston  and  Gilpin  soils.  Generally  in  the 
south,  on  the  smooth  plateau  tops  and  rolling  foot  slopes,  the  Hart- 
sells,  Clymer,  and  Jefferson  soils  appear.  Pope  and  Philo,  found 
on  the  flood  plains  and  in  the  narrow  valleys,  are  other  important 
soil s of  thi s area. 

Thirteen  per  cent  of  Appalachia  is  in  the  Southern  Appalachian 
Ridges  and  Valleys  Land  Resource  Area  (128).  This  includes  portions 
of  Virginia,  West  Virginia,  Tennessee,  Georgia,  and  Alabama.  Here 
the  valley  soils  are  of  the  Fullerton,  Clarksville,  Dunmore,  Talbott, 
Colbert,  Dewey,  Sequoia,  and  Jefferson  series.  Soils  associated 
with  these  are  Decatur,  Cumberland,  Tellico,  and  Neubert.  Principal 
soils  on  the  steeply  sloping  sandstone  and  shale  ridges  are  Muskingum, 
Berks,  Lehew,  Ramsey,  Montevallo,  and  Dandridge.  Alluvial  soils 
of  the  Huntington,  Lindside,  Newark,  Pope,  Stendal,  and  Philo  series 
are  located  on  the  narrow  flood  plains. 

Ten  per  cent  of  the  Region's  soils  are  in  the  Central  Allegheny 
Plateau  Land  Resource  Area  (126)  of  West  Virginia,  Pennsylvania, 
and  Ohio.  Muskingum  and  Gilpin  soils  are  found  on  the  steep  slopes 
of  this  area.  Associated  with  them  are  Upshur,  Belmont,  Westmore- 
land, and  Guernsey  soils.  The  Wheeling  soil  occurs  on  the  terraces 
of  the  Ohio  River.  Important  alluvial  soils  that  occupy  the  broad  flood 
plains  of  the  larger  tributaries  of  the  Ohio  River  are  Huntington  and 
Lindside. 


Ten  per  cent  of  the  Region's  soils  are  in  the  Glaciated  Alle- 
gheny Plateau  and  Catskills  Mountains  Land  Resource  Area  (140)  of 
New  York  and  Pennsylvania.  Here,  most  of  the  Mardin,  Volusia, 
and  Morris  soils  occur  on  the  nearly  level  to  moderately  sloping  till- 
mantled  uplands.  Lordstown  and  Oquaga  soils  are  found  on  the  steeper 
slopes  with  the  well-drained  Chenango  soils  from  outwash  in  the 
valleys.  Major  alluvial  soils  are  Tioga  and  Barbour,  located  on  the 
valley  floors  of  the  younger  streams. 

Eight  per  cent  of  the  Region's  soils  are  in  the  Eastern  Alle- 
gheny Plateau  and  Mountains  Land  Re  source  Area  (127)  of  Pennsyl- 
vania, West  Virginia,  and  Maryland.  Dominant  soils  on  the  extensive 
steep  slopes  are  Dekalb,  Galvin,  and  Lehew.  The  Gilpin  and  Belmont 
series  are  associated  with  these  soils.  On  the  level  to  rolling  ridge- 
tops,  Clymer,  Cookport,  Wharton,  and  Cavode  soils  are  found.  Soils 
on  the  flood  plains  of  the  larger  streams  are  Pope,  Philo,  and  Atkins. 
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Eight  per  cent  of  the  Region's  soils  are  in  the  Blue  Ridge 
Land  Resource  Area  (130)  of  North  Carolina,  Virginia,  Georgia, 
Tennessee,  South  Carolina,  and  Maryland.  Principal  soils  found  on 
the  steep  mountain  slopes  are  Talladega,  Chandler,  and  Ramsey  with 
the  associated  Ash  and  Ranger  soils.  On  less  sloping  areas.  Porters 
soils  occur  in  the  more  deeply  weathered  material.  At  lower  elevations 
and  in  the  more  weathered  material  are  Hayesville,  Balfour,  Tusquitee, 
and  Tate  with  the  associated  Rabun  and  Clifton  soils. 

Seven  per  cent  of  the  Region  is  in  the  Southern  Piedmont  Land 
Resource  Area  (136)  of  Virginia,  North  Carolina,  South  Carolina, 

Georgia,  and  Alabama.  The  dominant  soils  are  Cecil,  Appling,  Madi- 
son, Lloyd,  Enon,  Georgeville,  Herndon,  Alamance,  Mayodan,  Wades- 
boro,  and  Granville.  Upland  soils  are  Davidson  and  Mecklenburg. 

They  are  associated  on  the  foot  slopes  or  wet  upland  flats  with  Iredell 
and  Elbert.  Located  on  the  strongly  rolling  to  steep  sloped  area  are 
Louisa,  Louisburg,  Brandywine,  and  Wilkes  soils. 

Six  per  cent  is  in  the  Northern  Appalachian  Ridges  and  Valleys 
Land  Resource  Area  (147)  of  Pennsylvania,  West  Virginia,  Maryland, 
and  Virginia.  Dominant  soils  are  Frederick,  Duffield,  Frankstown, 
and  Dunmore  from  limestone;  Murrill  and  Laidig  in  colluvium;  and 
Ailenwood  from  old  glacial  drift  in  the  north.  Hagerstown  soils  from 
limestone  are  extensive  and  important  to  agriculture.  Edom  and  Cory- 
don  soils  are  important  locally  but  of  small  total  extent.  On  the  slopes 
of  the  ridges,  Dekalb,  Calvin,  Lehew,  and  Berks  soils  are  important. 

The  alluvial  soils  --  Huntington,  Lindside,  Pope,  and  Philo  --  occur 
on  the  flood  plains  and  are  among  the  most  important  soils  for  crops, 
but  their  total  acreage  is  small. 

The  remaining  25  per  cent  of  the  Region  is  divided  into  13 
other  Land  Resources  Areas  having  the  same  soils  or  soils  of  similar 
characteristics.  See  plate  1 for  location  of  the  21  Land  Resource  Areas 
in  Appalachia;  and  for  more  specific  information  on  the  properties, 
limiting  factors,  and  other  information  about  the  major  soils  of  the 
Appalachian  Region,  see  table  XLII. 

(4)  Minerals:  Coal  is  the  most  important  mineral  pro- 

duced. About  two-thirds  of  the  bituminous  and  nearly  all  of  the 
anthracite  produced  in  the  United  States  comes  from  the  Region. 

Other  minerals  that  are  also  important  to  the  economy  are 
the  Appalachian  rocks  containing  petroleum,  natural  gas,  and  various 
metals  and  nonmetals.  In  the  eastern  and  southern  part  of  the  Region, 
zinc,  iron,  lead,  and  barium  are  the  most  important  metals  being  mined. 
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The  nonmetallic  minerals  of  importance  are  clay,  sand, 
gravel,  shale,  sandstone,  limestone,  kaolin,  dolomite,  marble, 
feldspar,  mica,  talc,  gypsum,  salt,  and  brine.  Large  deposits  of 
limestone  occur  frequently  throughout  the  Region.  Most  of  the  other 
nonmetallic  minerals  occur  in  the  eastern  and  southern  parts  of  Appa- 
lachia. For  complete  details  on  minerals  resources,  see  Appendix  1 - 
Mineral  Industry-Resources  and  Water  Requirements. 

(5)  Natural  features:  The  Region  includes  many  areas 

of  scenic  and  geological  interest.  A few  noteworthy  examples  are 
Breaks  of  Sandy  and  Mt.  Rogers  in  Virginia;  Natural  Arch  and  Cum- 
berland Falls  in  Kentucky;  Seneca  Rocks,  New  River  Canyon,  Black- 
water  Falls,  Blackwater  Canyon,  Spruce  Knob,  the  Smoke  Holes,  and 
Cranberry  Glades  in  West  Virginia;  Delaware  Water  Gap  in  Pennsyl- 
vania; Little  River  Canyon  in  Alabama;  and  Linville  Gorge  in  North 
Carolina.  Many  caverns  are  found  throughout  the  Region  to  invite 
and  challenge  the  speleologists. 

Additional  examples  of  other  outstanding  natural  features 
located  within  this  Region  are: 

Roan  Mountain,  Tennessee  and  North  Carolina 
White  Water  Falls,  North  Carolina 
The  Pink  Beds,  North  Carolina 
Brasstown  Bald,  Georgia 
Red  River  Gorge,  Kentucky 

There  are  a few  natural  lakes  and  many  streams  and  rivers 
that  make  up  the  natural  features  of  this  Region.  Portions  of  these 
rivers  have  unique  scenic  qualities  that  should  be  preserved  in  their 
natural  state.  The  fall-line  that  extends  through  the  Region  results 
in  waterfalls  in  the  streams  and  rivers  and  provides  a source  of  power 
Since  the  beginning  of  settlement,  this  natural  power  potential  has 
played  an  important  part  in  the  development  of  our  Nation. 
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Waterfalls  enhance  the  scenic  beauty 
of  the  forest  environment 
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c.  Land  and  water  resources 


The  total  land  area  of  the  Appalachian  Region  is  1Z5,  111,400 
acres.  Of  this  total,  6,  133,  ZOO  acres  are  in  urban  and  built-up  areas, 
water  areas  less  than  40  acres  in  size  and  streams  less  than  one- 
eighth  mile  wide,  and  federally  owned  land  (other  than  National 
Forests  and  cropland).  This  report  deals  with  118,  978,  ZOO  acres 
which  can  be  grouped  into  four  uses:  cropland,  pasture,  forest 

and  woodland,  and  other. 

Water  resources  of  the  Region  include  both  ground  and  surface 
water.  Small  to  moderate  quantities  of  ground  water  are  available 
in  most  areas  throughout  the  Appalachian  Region.  Large  supplies  of 
ground  water  are  usually  found  in  the  glacial  outwash  and  carbonate- 
rock  areas.  Surface  water  resources  include  many  streams,  rivers, 
man-made  ponds,  reservoirs,  and  a few  natural  lakes. 

(1)  Land  use  and  soil  suitability:  Present  land  use  is 

about  18  per  cent  cropland,  1Z  per  cent  pasture,  59  per  cent  forest 
and  woodland  1/,  6 per  cent  other  agricultural  land,  and  5 per  cent 
nonagriculture.  For  details,  see  table  I. 

Land  capability  classes  for  the  Region  are: 


Land  Capability  Class 


Per  cent 


Less  than 


Le  s s than 


Below  is  a brief  description  of  each  Land  Capability  Class. 

Class  I --  Soils  have  few  limitations  to  restrict  their  use  for 
any  purpose.  They  are  deep,  well-drained,  nearly  level,  easily 
worked,  and  highly  productive  for  agricultural  purposes. 


1/  This  does  not  include  other  federally  owned  forest  land,  such  as 
National  parks,  military  reservations,  etc. 
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Class  II  --  Soils  have  some  limitations  that  reduce  the  choice 
of  plants  used  or  require  simple  conservation  practices. 

Class  III  --  Soils  in  this  class  have  severe  limitations  that 
reduce  the  choice  of  plants  used  or  require  special  conservation  prac- 
tices, or  both. 

Class  IV  --  These  soils  have  very  severe  limitations  that 
restrict  the  choice  of  plants  used,  require  very  careful  management, 
or  both. 

Class  V - These  soils  have  little  or  no  erosion  but  have  other 
limitations  that  are  impractical  to  remove  and  that  limit  their  use 
largely  to  pasture,  forest  and  woodland,  or  wildlife  food  and  cover. 

Class  VI  --  These  soils  have  severe  limitations  that  make 
them  generally  unsuited  for  cultivation  and  limit  their  use  largely 
to  pasture,  forest  and  woodland,  or  wildlife  food  and  cover. 

Class  VII  --  These  soils  have  very  severe  limitations  that 
make  them  unsuitable  for  cultivation  and  restrict  their  use  largely 
to  grazing,  forest  and  woodland,  or  wildlife  food  and  cover. 

Class  VIII  --  This  land  has  such  severe  limitations  that 
it  does  not  produce  commercial  or  worthwhile  yields  of  crops,  forage, 
or  wood  products.  Its  use  is  restricted  to  recreation,  wildlife,  water 
supply,  or  aesthetic  purposes. 

In  general,  many  of  the  qualities  and  characteristics  of  soils 
used  in  determining  Land  Capability  Classes  are  also  used  for  deter- 
mining land  use  hazards  for  nonagricultural  uses  and  developments, 
such  as  residential,  industrial,  commercial,  or  roads.  Some  general 
inferences  can  be  made  from  Land  Capability  Classification  for  this 
type  of  development.  For  example.  Land  Capability  Class  I land 
usually  presents  little  or  no  soil  or  topographic  problem.  However, 
Classes  VI,  VII,  and  VIII  land  usually  present  severe  hazards  that 
are  costly  and  difficult  to  overcome.  This  is  extremely  important 
for  Central  Appalachia  since  most  of  the  counties  have  from  65  to  75 
per  cent  of  their  total  land  area  in  these  three  Land  Capability 
Classes  with  many  counties  having  90  to  98  per  cent  in  this  category. 

The  Region  has  more  forest  and  woodland  than  any  other  area 
of  comparable  contiguous  size  in  the  United  States.  Approximately  75 
million  acres  are  forested.  Forest  cover  varies  from  15  per  cent  in 
a few  counties  along  the  western  portion  of  the  Region  to  nearly  100 
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per  cent  in  many  of  the  mountain  counties.  About  one-half  of  the 
counties  are  more  than  60  per  cent  forested.  Based  on  land-use 
patterns,  plate  6 shows  the  per  cent  of  forest  cover  by  counties. 

Quality  of  specific  sites  for  growing  trees  ranges  between 
wide  extremes.  The  deep,  well-drained,  fertile  soils  are  extremely 
productive.  At  the  other  extreme  are  the  shallow,  rocky  soils  on 
the  dry  upper  slopes  that  are  very  unproductive  and  at  times  not 
economical  for  commercial  timber  production. 

Soil  properties  influence  the  runoff  from  rainfall  and  must  be 
considered,  even  if  only  indirectly,  in  methods  of  runoff  estimation. 
When  runoff  from  individual  storms  is  the  major  concern,  as  in  flood 
prevention  work,  the  properties  can  be  represented  by  a hydrologic 
parameter:  The  minimum  rate  of  infiltration  obtained  for  a bare  soil 

after  prolonged  wetting.  The  influence  of  both  the  surface  and  hori- 
zons of  a soil  are  thereby  included.  The  influence  of  ground  cover  is 
treated  independently. 

This  parameter,  which  indicates  the  runoff  potential  of  a 
soil,  is  the  qualitative  basis  of  the  classification  of  all  soils  into  four 
groups  that  are  used  in  determining  hydrologic  soil  cover  complexes 
which  are  used  in  a method  for  estimating  runoff  from  rainfall.  The 
classification  is  broad,  but  the  groups  can  be  divided  into  sub-groups 
whenever  such  refinement  is  justified. 

In  the  definitions  to  follow,  infiltration  rate  is  the  rate  at 

which  water  enters  the  soil  at  the  surface  and  which  is  controlled  by 

surface  conditions,  and  transmission  rate  is  the  rate  at  which  the 

water  moves  in  the  soil  and  which  is  controlled  by  the  horizons.  The 

1 / ’ 

hydrologic  soil  groups—',  as  defined  by  USDA  soil  scientists,  are: 

A.  (Low  runoff  potential)  Soils  having  high 
infiltration  rates  even  when  thoroughly 
wetted  and  consisting  chiefly  of  deep, 
well-  to  excessively  drained  sands  or 
gravels.  These  soils  have  a high  rate 
of  water  transmission. 

B.  Soils  having  moderate  infiltration  rates 
when  thoroughly  wetted  and  consisting 


iy  Soil  Conservation  Service,  National  Engineering  Handbook,  Sec- 
tion 4,  Hydrology,  Part  I,  Watershed  Planning. 
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chiefly  of  moderately  deep  to  deep, 
moderately  well-  to  well-drained  soils 
with  moderately  fine  to  moderately 
coarse  textures.  These  soils  have  a 
moderate  rate  of  water  transmission. 

C.  Soils  having  slow  infiltration  rates  when 
thoroughly  wetted  and  consisting  chiefly 
of  soils  with  a layer  that  impedes  down- 
ward movement  of  water,  or  soils  with 
moderately  fine  to  fine  texture.  These 
soils  have  a slow  rate  of  water  trans- 
mission. 

D.  (High  runoff  potential)  Soils  have  very 
slow  infiltration  rates  when  thoroughly 
wetted  and  consisting  chiefly  of  clay  soils 
with  a high  swelling  potential,  soils  with 
a permanent  high  water  table,  soils  with 
a claypan  or  clay  layer  at  or  near  the 
surface,  and  shallow  soils  over  nearly 
impervious  material.  These  soils  have 

a very  slow  rate  of  water  transmission. 

Approximately  94  per  cent  of  the  soils  in  the  Appalachian 
Region  now  in  forest  is  classified  under  hydrologic  soil  groups  B 
and  C.  Average  potential  moisture  storage  capacity  in  a 3-foot 
profile  of  B soils  is  from  17  to  21  inches,  while  C soils  will  hold 
from  10  to  16  inches. — Figure  1 shows  the  percentage  of  forest 
soils  by  hydrologic  soil  groups.  For  additional  information  of 
major  soils,  see  table  XL11. 


A - deep  sandy,  soils 
B - deep,  well-drained  soils 
C - imperfectly  drained  soils 
D - poorly  drained  soils 


Hydrologic  Soil  Groups 


(Z)  Water  use,  quality,  and  availability:  A considerable 

number  of  artificial  lakes  provide  storage  which  supplements  the 
ground  water  supply  of  the  Region.  Usually  the  quality  of  ground 
water  within  Appalachia  is  satisfactory  for  domestic  and  most  other 
uses.  Some  problems  do  exist  locally  with  ground  water,  such  as 
iron,  hardness,  acidity,  salinity,  pollution,  etc.  In  about  90  per 
cent  of  the  Region,  dissolved  solid  concentrations  in  surface  waters 
are  less  than  300  parts  per  million.  This  is  one  of  many  indications 
that  the  water  may  require  a minimum  of  treatment  for  municipal  or 
industrial  use. 

The  Blue  Ridge  Province  has  the  least  ground-water  supply 
of  the  Appalachian  Region.  Here,  yields  of  greater  than  15  gallons 
per  minute  are  generally  not  expected.  These  yields  are  adequate  to 
support  domestic  farm  and  small  commercial  requirements. 

In  the  Piedmont  Province,  the  geology  is  more  favorable  for 
a larger  supply  of  ground  water.  One  of  the  Nation's  most  reliable 
aquifers  for  small  yields,  needed  for  domestic  supplies,  occurs  in 
the  lower  part  of  the  soil  zone,  the  weathered  bedrock,  and  fractures 
in  the  underlying  firm  rock.  Scattered  thin  belts  of  limestone, 
marble,  and  other  carbonate  rocks  provide  for  yields  of  several 
hundred  to  several  thousand  gallons  per  minute.  This  yield  occurs 
only  in  the  Piedmont  Province  where  the  precipitation,  topography, 
and  geology  are  favorable.  In  the  Piedmont  and  Blue  Ridge  Provinces, 
the  most  significant  factors  affecting  ground  water  yields  are  topo- 
graphy, thickness  of  the  soil  layer,  and  weathered  mantle  under  bedrock. 
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The  limestone  areas  of  the  Valley  and  Blue  Ridge  Province 
are  capable  of  producing  several  thousand  gallons  per  minute.  This 
provides  a dependable  supply  for  both  municipal  and  industrial  use. 

In  the  sandstone  and  shale  areas  of  the  Province,  only  a moderate 
yield  of  100  to  300  gallons  per  minute  can  be  expected. 

The  Appalachian  Plateau  Province  generally  has  a moderate 
water  supply  from  wells  and  springs,  with  sufficient  capacity  for 
domestic,  commercial,  and  farm  needs.  In  northern  Pennsylvania, 

Ohio,  and  southwestern  New  York,  the  glacial  deposits  provide  large 
supplies  of  ground  water.  It  is  estimated  that  642  million  gallons  per 
mile  per  day  are  available  from  outwash  along  the  Ohio  River  in  West 
Virginia.  This  yield  is  expected  to  increase  as  higher  locks  and  dams 
are  installed  along  the  Ohio  River. 

In  the  Coastal  Plain  Province,  the  ground-water  yield  is  con- 
sidered moderate.  More  detailed  information  on  ground-water  resources 
and  the  physiographic  provinces  are  contained  in  Appendix  H --  Ground- 
Water  Resources  --  to  the  Report  for  Development  of  Water  Resources 
in  Appalachia. 


The  forest  lands  of  Appalachia,  due  to  location  and  topo$ 


uc 


situations,  generally  receive  a larger  volume  of  precipitation  per  acre 
than  any  other  land  use.  It  is  conservatively  estimated  that  more  than 
three-fourths  of  the  water  falling  on  Appalachia  falls  on  land  in  forest 
cover.—' 


2/ 

According  to  Schneider—  , annual  water  yield  of  Appalachia 
averages  20  inches  and  exceeds  30  inches  in  places.  Since  forests 
occupy  portions  of  the  Region  with  above  average  precipitation, 
probably  24  inches  is  a good  estimate  of  average  yield  from  forest 
land.  At  this  rate,  the  75  million  acres  of  forest  would  yield  an 
estimated  400  thousand  acre-feet  or  about  130,  000  million  gallons 
of  water  per  day. 


(3)  Vegetation:  A wide  range  of  forest  cover  types 

occur  throughout  the  Region,  ranging  from  spruce  and  fir  on  the  high 
ridges,  hemlock-hardwoods  and  white  pine  on  the  north  slopes  and  in 
the  coves,  maple-beech-birch  in  the  northern  Appalachian  Plateaus, 
through  the  oaks  and  hickories  of  the  Southern  Appalachians  and 


1/ 
/ 


Appalachia  Forest  Resource  Study  - Water  - USFS,  1963. 

William  J.  Schneider  and  others,  Water  Resources  of  the  Appala- 
chian Region,  USGS,  Hydrology  Atlas  HA- 198,  1965. 
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Blue  Ridge,  to  the  "piney  woods"  in  the  Piedmont  and  Coastal  Plain. 
Major  forest  cover  types,  as  shown  on  plate  5,  are  a classification 
of  forest  land  based  upon  the  stand  composition. 

The  Maple-Beech-Birch  Type  consists  of  forests  in  which 
50  per  cent  or  more  of  the  stand  is  maple,  beech,  or  yellow  birch, 
singly  or  in  combination.  Common  associates  include  hemlock, 
elm,  basswood,  and  white  pine. 

The  Oak-Hickory  Type  is  made  up  of  50  per  cent  or  more 
of  the  stand  in  upland  oaks  or  hickory.  Common  associates  include 
yellow  poplar,  elm,  maple,  and  black  walnut. 

The  Oak-Pine  Type  has  50  per  cent  or  more  of  the  stocking 
in  hardwood,  usually  upland  oaks;  but  the  southern  pines  make  up 
at  least  25  per  cent  of  the  composition.  Common  associates  include 
gum,  hickory,  and  yellow  poplar. 
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The  Southern  Pine  Type  is  described  as  forests  in  which  50 
per  cent  or  more  ot  the  stocking  is  made  up  of  southern  yellow  pine, 
singly  or  in  combination.  The  species  are  usually  shortleaf,  lob- 
lobby,  and  Virginia  pine;  but  longleaf  and  slash  pine  stands  are 
found  in  certain  localities  in  Alabama  and  Mississippi.  Pitch  pine 
makes  up  a large  part  of  the  stands  in  the  north. 


Southern  Pine 


Other  forest  types,  not  shown  on  plate  5.  because  of  small 
acreages,  are  spruce-fir,  white  pine-hemlock,  aspen-birch,  white- 
red  pine,  elm-ash-cottonwood,  oak-gum-cypress,  and  cedar. 

The  area  also  abounds  with  many  flowering  trees  and  shrubs, 
such  as  azaleas,  mountain  laurel,  redbud,  rhododendron,  dogwood, 

. and  others.  In  addition  to  flowering  trees  and  shrubs,  there  is  a 

great  variety  of  smaller,  but  no  less  interesting  and  attractive 
plants.  Over  1,  300  species  of  trees,  shrubs,  and  herbs,  and  well 
over  1,  700  species  of  fungi,  300  mosses  and  liverworts,  and  200 
species  of  lichens  are  found  in  the  Region.  1/ 


l_/  Appalachian  Forest  Resource  Study,  Outdoor  Recreation  Section, 
USFS,  1963. 
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Majority  of  the  cropland  is  in  hay  with  other  important  < rops, 
such  as  corn,  truck  crops,  small  grain,  and  tobacco.  A normal  crop- 
ping sequence  is  corn,  small  grain,  and  2-6  years  of  hay. 

Pasture  land  is  usually  covered  with  blue  grass,  white  clover, 
timothy,  orchard  grass,  broomsedge,  little  blue  stem,  red  top,  or  a 
mixture  of  these  and  other  grasses. 


Unusual  or  unique  types  of  vegetation  occur  in  several  areas 
throughout  the  Appalachian  Region.  Large  areas  of  cactus  can  be  found 
growing  on  the  Shale  Barrens  located  in  the  low  foothills  of  the  Upper 
Potomac  River  Basin  in  Virginia  and  West  Virginia.  The  occurrence 
of  grassy  balds  or  open  areas  in  the  midst  of  heavily  forested  areas 
has  never  been  satisfactorily  explained.  These  areas  occur  above 
4,  000  feet  elevation  and  were  here  when  the  first  settlers  arrived. 
Vegetation  is  predominantly  grasses  including  mountain  oat  grass, 
red  top,  sedge,  Kentucky  bluegrass,  cinquefoil,  sheep  sorrel,  violets, 
goldenrod,  white  aster,  bracken  fern,  and  mosses.  There  are  over 
80  such  areas  scattered  from  West  Virginia  south  through  North 
Carolina.  The  southern  muskegs  or  glade  areas  of  central  Pennsyl- 
vania, western  Maryland,  and  northeastern  West  Virginia  have  much  of 
the  same  vegetation  as  found  in  muskeg  areas  of  southern  Alaska  and 
Canada.  One  of  the  largest  is  Canaan  Valley  in  southeastern  Tucker 
County,  West  Virginia.  The  glades  are  characterized  by  a nearly 
continuous  carpet  of  sphagum  moss  over  a layer  of  dead,  loosely 
compacted  peat. 


(4)  Fish  and  wildlife—  : Appalachia  is  ideally  suited  to 
forest  wildlife.  In  terms  of  habitat  types,  there  are  75  million  acres 
of  forest  and  woodland,  1.4  million  acres  of  permanent  water,  and 
roughly  200,  000  acres  of  swamps,  marshes,  and  shallow  water  areas 
(collectively  called  wetlands). 


There  are  three  broad  categories  of  forest-wildlife  habitat 
areas.  One  is  mostly  high  mountain  country,  heavily  forested,  and 
the  least  disturbed  by  man.  Practically  all  of  the  land  is  above  3,  000 
feet  elevation.  This  is  ideal  country  for  black  bear,  wild  turkey,  and 
deer.  It  provides  high-quality  hunting  in  terms  of  prized  game  species 
and  a wilderness-type  environment.  The  area  also  has  the  most  suit- 
able water  for  cold-water  species  of  fish  such  as  trout. 


t 


1/  Forest  Wildlife  in  Appalachia,  Samuel  P.  Shaw,  USFS,  July  1963. 
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The  second  is  rolling  to  hilly,  forested  country  interspersed 
with  farming.  Most  of  the  area  is  in  the  1,  000-  to  Z,  000-foot  elevation 
range.  Deer  and  grouse  do  well  in  this  area.  Turkey  is  also  found  in 
the  heavily  forested  parts  where  there  is  less  human  disturbance. 

The  third  has  more  openland  than  forest  and  woodland.  The 
area  is  relatively  level  to  gently  rolling  but  does  have  elevations  over 
Z,  000  feet  in  the  high  plateaus.  Farm  game,  such  as  pheasants, 
bobwhite  quail,  doves,  cottontail  rabbits , and  squirrels , are  generally  more 
common  than  forest  game.  Deer  and  grouse  are  found  in  the  larger 
unbroken  forest  tracts.  Fishing  in  the  lower  country  is  primarily 
for  warm-water  species,  such  as  large-mouth  bass,  crappie,  blue- 
gill,  and  catfish. 


Rainbow  Trout  Catch 
Cherokee  National  Forest 
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Doe  Feeding  on  Wildlife  Food  Plot 


The  predominantly  hardwood  forests  of  the  Region  are  better 
suited  to  forest  wildlife  than  the  pine- dominanted  forests  of  the  Pied- 
mont and  Coastal  Plain.  Forest  foods  such  as  mast  and  understory 
plants,  which  furnish  browse  and  other  game  food,  are  usually  plentiful. 

(5)  Scenic  beauty:  A major  asset  of  the  Appalachian  Region 
is  its  scenery.  The  wooded  plateaus  and  mountains,  picturesque  valleys, 
pastures,  and  farmlands  which  characterize  much  of  the  Region,  all 
combine  to  offer  extensive  areas  of  natural  b eauty.  Evergreens  inter- 
spersed with  large  areas  of  hardwood  forests  create  pleasing  patterns 
in  the  landscape.  Changing  seasons  cause  variations  in  the  scenic 
splendor  of  the  countryside.  In  spring  and  early  summer,  the  redbud, 
azaleas,  dogwood,  mountain  laurel,  rhododendron,  and  many  other 
less  conspicuous  flowering  trees  and  shrubs  burst  into  bloom.  The 
leaves  change  from  light  green  in  spring,  through  the  darker  greens 
of  summer,  to  a variety  of  leaf  color  in  the  fall.  As  the  leaves  fall, 
rock  out-crops  appear,  making  the  ruggedness  of  the  terrain  more 
apparent.  The  addition  of  snow  creates  an  entirely  different  appear- 
ance --  that  of  bleak  beauty. 
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Farms  and  Mountains  Meet  - A Typical  Appalachian  Setting 
of  High  Environmental  Quality 
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Mount  Rogers  National  Recreation  Area 
Jefferson  National  Forest 
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In  its  more  exciting  portions,  the  Appalachian  Region  boasts 
escarpments,  sheer  clilfs,  rounded  mountain  peaks,  and  rock  crags 
with  waterfalls  in  the  pockets.  Natural  bodies  ot  water  are  few,  but 
many  man-made  lakes  and  farm  ponds  dot  the  landscape  and  enhance 
the  attractiveness  ol  the  environment. 

The  5.8  million  acres  of  National  Forest  Land,  4.4  million 
acres  ot  other  publicly  owmed  land,  and  5.  1 million  acres  of  large 
privately  owned  forests  will,  tor  the  most  part,  maintain  and  enhance 
the  scenic  beauty  of  the  Region.  This  is  a major  attraction  for  resi- 
dents of  nearby  metropolitan  areas.  Although  great  natural  beauty 
characterizes  much  of  the  Region,  a long  tradition  of  exploitation 
and  indiscriminate  methods  of  removing  the  natural  resources  have 
left  many  scars  that  will  take  a long  time  and,  in  many  areas,  large 
expenditures  to  heal.J/ 

Portions  of  rivers,  such  as  the  Susquehanna  in  New  York  and 
Pennsylvania;  Allegheny  and  Clarion  in  Pennsylvania;  Shenandoah  in 
West  Virginia;  Potomac  in  West  Virginia  and  Virginia;  Big  South  Fork 
Cumberland  River  in  Kentucky  and  Tennessee;  Red  River  in  Kentui  ky; 
and  Chattooga  in  Georgia,  North  Carolina,  and  South  Carolina,  have 
outstanding  scenic  qualities  if  retained  in  their  free-flowing  state. 


1/  Appalachian  Forest  Resource  Study  - Outdoor  Recreation,  USFS. 
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4.  ECONOMIC  DEVELOPMENT  AND  ECONOMY  OF  THE  REGION 


Appalachia  is  a region  apart  --  both  geographically  and 
economically.  It  is  a mountain  land  boldly  upthrust  between  the 
prosperous  Eastern  seaboard  and  the  industrial  Middle  West. 

Industrial  cities  have  developed  where  coal,  limestone,  and 
salt  occur  together,  as  in  western  West  Virginia,  and  where  locally 
produced  coal  is  used  with  imported  iron  ore  in  steel  production,  as 
in  northern  Alabama  and  western  Pennsylvania.  Contrasted  with 
this  are  the  largely  rural  counties  of  central  Appalachia  where  the 
picture  is  primarily  that  of  small  marginal  farms,  abandoned  or 
automated  mines,  and  acute  economic  depression.  It  is  obvious 
that  the  economic  problems  of  the  rural  interior  counties  are 
generally  more  severe  than  those  of  the  larger  cities.  However, 
economic  conditions  in  these  cities  do  not  compare  favorably  with 
those  of  cities  outside  Appalachia. 

a.  Historical  development 

The  Region's  first  settlers  came  inland  from  the  coastal 
plantations  or  Piedmont  area  where  they  had  learned  the  corn  and 
tobacco  agriculture  of  the  Indians.  This  was  the  only  kind  of  agricul- 
ture they  knew,  and  they  sought  to  establish  it,  first  in  the  narrow 
valleys  and  then  on  the  steeper  slopes.  Due  to  the  topography  and 
high  rainfall,  erosion  soon  became  a problem.  As  a result,  about 
two-thirds  of  the  Appalachian  cropland  and  pasture  is  now  in  need 
of  conservation  treatment  measures. 

Although  there  are  scattered  areas  of  productive  agricultural 
land  in  Appalachia,  the  Region's  rugged  topography  limits  the  amount 
of  land  available  for  use  as  agricultural  land.  In  addition,  such  non- 
agricultural  land  uses  as  roads,  highways,  towns,  cities,  etc.,  further 
reduce  the  amount  of  good  land  that  could  be  devoted  to  crop  production. 
In  addition,  the  mountainous  topography  limits  the  intensity  of  use  of 
the  agricultural  land  in  the  Region.  These  in  part  account  for  the 
lag  in  agricultural  output  as  compared  with  the  better  farming  regions 
in  the  United  States. 

Approximately  two-thirds  of  the  Appalachian  Region  is  now  in 
forest,  primarily  hardwood.  Although  the  forest-products  industry- 
ranks  a distant  second  after  coal  production,  harvesting  timber  is 
big  business.  Much  of  the  timber  is  second  growth.  Improved  timber 
management  practices  and  expected  technology  advances  in  forest- 
products'  utilization  will  enable  the  Region  to  contribute  heavily  to 
the  Nation's  timber  resources. 
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Coal  has  always  been  the  Region's  number  one  mineral 
resource.  The  Region  has  produced  approximately  two-thirds  of  the 
Nation's  coal  supply,  largely  bituminous  coal  or  soft  coal,  for  the 
industrial  East  since  earliest  times.  The  coal  industry  rose  rapidly 
during  World  War  I to  a high  level  of  development  and  continued  at  a 
high  level  throughout  the  19<10's.  The  depression  of  the  1930's  caused 
a big  decline  in  coal  production.  Output  remained  low  until  military 
production  of  World  War  II  stimulated  the  industry  to  its  highest  peak. 

A number  of  factors  have  occurred  since  World  War  II  that 
depressed  coal  production  again.  A considerable  portion  of  its  market 
was  lost  due  to  competition  from  oil  and  natural  gas  for  heating  and 
from  die  sel  - elec  tr  ic  power  for  railroads.  Automation  of  coal  mining 
has  displaced  a large  number  of  miners  from  employment.  Many 
have  remained  unemployed  because  they  were  unable  or  unwilling  to 
adapt  or  leave  for  other  types  of  employment. 

The  best  hope  of  the  coal  industry  appears  to  be  its  use  in 
electric  power  generators.  They  are  already  the  largest  consumer 
of  coal  in  the  United  States.  Appalachia  also  contains  other  mineral 
resources,  sue  h a s lime  stone,  crude  petroleum,  natural  gas,  sand 
and  gravel,  iron,  copper,  etc.  ; but  their  total  combined  production 
does  not  compare  with  that  of  coal  in  value. 

When  an  economy  such  as  that  of  the  Appalachian  Region  is 
based  primarily  on  the  extraction  of  natural  resources  for  its  income 
and  employment,  it  is  extremely  important  that  a high  proportion  ol 
wealth  created  by  extraction  be  reinvested  locally  in  other  activities. 
The  relatively  low  proportion  of  native  capital  did  not  produce  such  a 
reinvestment  in  large  sections  of  the  Region.  Much  oi  the  wealth 
produced  by  coal  and  timber  was  returned  as  profits  to  financial 
centers  on  the  Eastern  seaboard  that  provided  investment  and  operat- 
ing capital.  In  other  cases,  it  was  mailed  to  distant  cities  as  royalty 
checks  from  non-resident  operators  to  holding  companies  who  had 
bought  rights  to  the  land  for  50  cents  to  a dollar  an  acre.  Even  the 
wages  of  local  miners  returned  to  faraway  stockholders  via  company 
houses  and  stores. 


b.  General  description 

Appalachia  is  a densely  populated  mountainous  region, 
where  the  majority  of  its  17.  5 million  people,  by  almost  any  index  of 
modern  life,  exists  at  a significantly  lower  level  than  the  average 
America. 
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The  Region  has  many  advantages,  however.  Its  great  natural 
beauty  gives  it  a potential  for  a growing  tourist  industry.  It  has  a 
heavy  annual  rainfall,  although  there  are  few  natural  impoundments 
to  store  the  water.  It  also  has  large  coal  and  timber  resources. 

More  than  60  per  cent  of  the  people  in  the  United  States  live  within 
300  miles  of  Appalachia.  This  includes  the  cities  of  Boston,  New  York, 
Philadelphia,  Baltimore,  and  Washington  on  the  east;  Cleveland,  Detroit, 
Chicago,  and  St.  Louis  on  the  west;  and  Atlanta  and  Memphis  on  the 
south.  These  cities  have  an  important  influence  on  Appalachia's 
economy,  for  they  represent  major  markets  for  Appalachian  products. 

(1)  Population:  The  Appalachian  birth  rate,  for  decades 

higher  than  the  Nation's,  dropped  until  it  almost  equaled  that  of  the 
rest  of  the  United  States  during  the  1950-60  decade.  Yet,  the  popula- 
tion of  the  Region  grew  by  only  2 per  cent  in  those  years,  compared 
to  a growth  of  19  per  cent  for  the  entire  Nation.  The  Region  had  a 
net  outmigration  of  slightly  over  2 million  people  for  the  same  period. 

However,  in  1960,  population  density  per  square  mile  in 
Appalachia  was  76  per  cent  greater  than  that  of  the  United  States  -- 
90  as  opposed  to  51. 

In  I960,  Appalachia  had  52  per  cent  of  its  population  classified 
as  rural,  divided  as  9 per  cent  rural  farm  and  43  per  cent  rural  nonfarm. 
In  1950,  it  had  been  56  per  cent  rural  with  22  per  cent  rural  farm  and 
34  per  cent  rural  nonfarm.  Some  rural  residents  classified  as  farmers 
by  the  1950  census  were  included  in  the  rural  non-farm  population  in  1960 
because  of  changes  in  the  definition  of  a farm.  Others  may  have  aban- 
doned farming  and  either  remained  in  their  places  or  moved  to  small  towns . 

(2)  Employment  and  income:  In  I960,  the  last  year  for 
which  regional  data  are  available,  there  were  approximately  432,  000 
unemployed  worker  s in  Appalachia.  This  represented  7 per  cent  of  the 
Appalachian  labor  force,  compared  to  5 per  cent  unemployed  in  the 
rest  of  the  United  States. 

The  current  deficit  of  job  opportunities  in  the  Appalachian 
Region  is  the  result  of  severe  employment  decline  in  mining  and  agri- 
culture. Between  1950  and  I960  these  two  sectors  released  more  than 
one-half  of  their  1950  total  work  force.  During  this  period  manufac- 
turing, construction,  and  service  employment  increased  some  but  not 
enough  to  prevent  a net  decrease  of  1.  5 per  cent  in  total  employment. 

By  contrast,  there  was  a 15  per  cent  increase  in  employment  in  the 
rest  of  the  United  States. 
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In  1964,  using  the  annual  family  income  figure  of  $3,  000  as 
an  index  to  determine  those  living  in  poverty,  one  in  three  Appalachian 
families  lived  on  an  annual  income  of  $3,  000  or  less.  Elsewhere  in 
the  United  States,  that  figure  dropped  to  one  family  in  five.  Per 
capita  income  in  Appalachia  is  35  per  cent  below  the  national  average. 

(3)  Social  structures  and  current  growth  character istit  s: 
The  following  data  shows  the  changes  in  per  cent  of  population  in  vari- 
ous age  groups  in  Appalachia  from  1950  to  I960.  Percentages  for  the 
total  United  States  and  the  Appalachian  Region  in  all  three  groups 
shifted  in  the  same  direction.  The  per  cent  changes  in  the  young  and 
middle  age  groups  were  larger  for  the  Nation;  while  in  the  older  age 
group,  the  per  cent  change  was  larger  for  the  Region.  During  the 
1950-60  period,  the  age  structure  of  population  in  the  Appalachian 
Region  tended  to  become  more  homogeneous  with  that  for  the  total 
United  States. 


Distribution  of  Population  in  Per  Cent  by  Age  Group  in  the 


Area 

Less  than  : 

18  Years  : 

18  to  64 

Year  s 

Over  64  Years 

1950 

1960  : 

1950 

1960 

1950 

1960 

Appalachia 

34.  8 

36.  4 

57.  9 

54.  3 

7.  3 

9.  2 

United  States 

31.0 

35.  8 

60.  8 

55.  0 

8.  2 

9.  2 

Source:  U.  S.  Census  of  Population,  1950  and  I960. 


Data  shows  that  in  I960,  about  47  per  cent  of  Appalachian 
people  25  years  old  or  older  had  completed  one  to  eight  years  of  ele- 
mentary school.  However,  there  was  a decrease  of  approximately  8 
per  cent  below  1950.  The  probable  reason  was  that  a relatively  large 
proportion  of  families  that  migrated  out  of  the  Region  during  that 
period  were  from  this  group.  Meanwhile,  39  per  cent  of  the  Appalachian 
people  25  years  or  older  had  completed  one  to  four  years  of  high  school 
in  1960,  which  represented  cn  increase  of  29  per  cent  over  1950. 

Eleven  per  cent  had  attended  o or  more  years  of  college  in  1960  — 
an  increase  of  26  per  cent  over  l- 
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In  1964,  using  the  annual  family  income  figure  of  $3,  000  as 
an  index  to  determine  those  living  in  poverty,  one  in  three  Appalachian 
families  lived  on  an  annual  income  of  $3,  000  or  less.  Elsewhere  in 
the  United  States,  that  figure  dropped  to  one  family  in  five.  Per 
capita  income  in  Appalachia  is  35  per  cent  below  the  national  average. 


(3)  Social  structures  and  current  growth  characteristics: 
The  following  data  shows  the  changes  in  per  cent  of  population  in  vari- 
ous age  groups  in  Appalachia  from  1950  to  I960.  Percentages  for  the 
total  United  States  and  the  Appalachian  Region  in  all  three  groups 
shifted  in  the  same  direction.  The  per  cent  changes  in  the  young  and 
middle  age  groups  were  larger  for  the  Nation;  while  in  the  older  age 
group,  the  per  cent  change  was  larger  for  the  Region.  During  the 
1950-60  period,  the  age  structure  of  population  in  the  Appalachian 


Region  tended  to  become  more  homogeneous  with  that  for  the  total 
United  States. 


Data  shows  that  in  I960,  about  47  per  cent  of  Appalachian 
people  25  years  old  or  older  had  completed  one  to  eight  years  of  ele- 
mentary school.  However,  there  was  a decrease  of  approximately  8 
per  cent  below  1950.  The  probable  reason  was  that  a relatively  large 
proportion  of  families  that  migrated  out  of  the  Region  during  that 
period  were  from  this  group.  Meanwhile,  39  per  cent  of  the  Appalachian 
people  25  years  or  older  had  completed  one  to  four  years  of  high  school 
in  1960,  which  represented  an  increase  of  29  per  cent  over  1950. 

Eleven  per  cent  had  attended  one  or  more  years  of  college  in  1960  -- 
an  increase  of  26  per  cent  over  1950. 


Education  of  Persons  in  Appalachian  <15  Years  of  Age 
and  Over,  I960 


PER 

CENT  COMPLETING 

Item 

1-8  Year  s 
Elementary 
School 

: 1-4  Years  : 

: High  School  : 

1 or  More  Years 
of  College 

Per  cent  of 
population 

46.  7 

39.  1 

11.4 

Per  cent  change 
1950-60 

-8.  1 

rv 

oc 

cn 

25.  9 

Source:  Appalachian  Data  Book,  Appalachian  Regional  Commission,  1967. 

(4)  Transportation:  Appalachia' s c itie s and  towns,  its 

areas  of  natural  wealth,  and  its  areas  of  recreational  and  industrial 
potential  must  be  penetrated  by  a transportation  network  that  will  pro- 
vide easier  access  to  and  from  the  rest  of  the  Nation  and  within  the 
Region.  The  Region's  relative  isolation  has  persisted  to  some  extent 
because  of  the  high  cost  of  highway  construction  in  the  mountains. 

For  example,  its  costs  almost  three  times  as  much  to  build  a highway 
in  West  Virginia  as  it  does  in  Iowa. 


Rural  Forest  Road 
National  Forests  in  Alabama 
A-  52 


... v.'-v,  — . i u-.mmu 


Interstate  Highway  System 


There  is  no  apparent  need  to  expand  the  Region's  railroad 
facilities.  Passenger  service  provided  has  undergone  a large  reduc- 
tion in  recent  years  because,  in  many  cases,  it  was  operating  at  a 
financial  loss.  Also,  since  the  trucking  industry  commands  such  a 
large  share  of  the  freight  hauling  market,  it  would  not  be  profit- 
able for  railroads  to  expand  freight  service  in  the  Region. 

In  addition,  large  quantities  of  freight  are  transported  by 
barges  on  Appalachian  rivers  - made  navigable  in  most  instances 
by  the  installation  of  dams  and  locks.  These  include  the  Allegheny, 
Monongahela,  and  Ohio  in  the  northern  part  of  the  Region;  Kanawha, 
Green,  and  Cumberland  in  the  central  portion;  and  the  Tennessee, 
Black  Warrior,  and  Coosa  Rivers  in  the  southern  part  of  the  Appa- 
lachian Region. 

Backbone  for  the  needed  transportation  network  is  the  inter- 
state highway  system,  but  much  of  the  Region  will  not  be  directly 
served  by  it.  A considerable  amount  of  additional  highway  and  road 
construction,  such  as  the  Appalachian  corridor  highway  sys  em  and 
rural  and  forest  roads,  will  be  required.  Air  service  is  essential  to 
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the  economy  of  Appalachia.  Improved  and  increased  service  could 
make  an  important  contribution  to  the  development  of  the  Region. 

(5)  Urban  centers  and  their  influence:  There  is  a lack 

of  urbanization  in  some  areas  of  Appalachia,  especially  the  central 
portion,  with  an  accompanying  lack  of  basic  community  services. 

In  those  areas,  dense  but  narrow  ribbons  of  bleak  habitation  wind 
along  the  valley  roads  and  up  the  tributary  hollows,  threading  among 
the  wooded  hills.  It  suggests  an  endless  town;  but  it  is  not  a town, 
for  typically  there  is  no  central  water  supply  or  disposal  system, 
no  police  station  or  fire  house,  no  hospital  or  hotel,  no  streets  or 
sidewalks,  and  few  shops  or  places  of  amusements. 

The  evidence  is  overwhelming  that  throughout  the  Appalachian 
Region  a comprehensive  approach  to  community  programs  and  facili- 
ties must  be  undertaken.  This  includes  such  programs  as  regional 
and  urban  planning,  housing,  zoning,  water  supply  and  disposal,  and 
control  of  stream  and  air  pollution. 

c.  Agriculture  and  related  economic  activity 

Agricultural  development  has  not  occurred  on  a w'ide 
scale  in  the  Appalachian  Region,  mainly  because  of  the  critical  lack 
of  land  adapted  to  mechanized  farming.  The  lack  of  adequate  agri- 
cultural land  severely  limits  the  production  of  crops  requiring 
extensive  cultivation.  Much  of  the  land  is  in  small  isolated  tracts 
or  on  rough  terrain  which  cannot  be  farmed  efficiently  with  modern 
mac  hiner  y. 

Since  these  conditions  keep  the  Region's  agriculture  at  a com- 
parative disadvantage  with  the  Nation's  better  farming  areas,  many 
marginal  farm  operators  in  Appalachia  have  abandoned  farming  in 
recent  years  to  seek  other  employment.  The  result  has  been  sharp 
reduction  in  crop  acreages  and  production.  Although  there  has  also 
been  a slight  reduction  in  total  hay  acreage,  the  Region  still  grows  a 
proportionally  higher  share  of  the  national  total.  Appalachian  agricul- 
ture is  now  based  primarily  on  livestock  enterprises,  with  beef  cattle 
numbers  increasing  by  68  per  cent  from  1949-64.  The  poultry  industry 
has  also  increased  sharply  in  recent  years. 

A major  opportunity  for  farmers  to  increase  their  income 
fron.  agriculture  lies  in  further  expansion  of  the  livestock  industry. 

The  Region  contains  millions  of  acres  of  undeveloped  potential  grazing 
land.  Its  development  and  use  for  beef  production  over  the  next  few 
years  would  help  meet  the  nation's  rising  demand  for  beef.  Sufficient 
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potential  pasture  land  and  a growing  local  market  are  available  to 
sustain  a profitable  expansion  of  the  cow-calf  industry  throughout  the 
Region. 


The  food-  and  kindred-products  industries  experienced  an 
employment  increase  of  approximately  40  per  cent  during  the  1950 
decade.  Substantial  growth  rates  were  evident  in  all  state  portions, 
with  Georgia  and  Alabama  having  the  highest  growth  rates.  Activities 
of  this  group  include  the  canning  and  preserving  of  fruits  and  vegetables 
and  the  processing  of  meats,  dairy  products,  grain  products,  baker) 
goods,  and  beverages. 

(1)  Major  crop  and  livestock  enterprises:  The  following 

table  shows  that  the  Appalachian  Region  comprises  approximately  7 
per  cent  of  the  land  area  of  the  conterminous  United  States  (for  better 
comparability,  all  U.  S.  data  are  for  the  conterminous  48  states  only). 
In  1949,  almost  as  large  a proportion  of  the  Region  was  in  farms  as 
for  the  Nation,  60  per  cent  as  opposed  to  61  per  cent.  However,  by 
1964,  the  Appalachian  Region  had  dropped  to  46  per  cent  in  farms 
while  the  United  States  decreased  only  slightly  to  58  per  cent. 

The  picture  for  the  Region's  major  crops  has  been  largely 
the  same,  with  some  of  the  sharpest  acreage  declines  occurring 
between  1959  and  1964.  The  largest  single  crop  from  an  acreage 
standpoint  throughout  the  period  was  corn.  In  1949,  there  was  5.  8 
million  acres  of  corn  in  Appalachia,  which  accounted  for  7.  0 per  cent 
of  the  U.  S.  corn  acreage.  In  1964,  corresponding  figures  were  Z.  8 
million  acres  and  4.4  per  cent.  Corn  harvested  for  grain  followed 
the  same  pattern. 

Cotton,  the  second  largest  in  acreage  for  row  crops  at  the 
beginning  of  this  period,  had  the  sharpest  decline  of  all  crops.  It 
dropped  from  Z.  3 million  acres  in  1949  --  8.  8 per  cent  of  the  U.  S. 
total  --  to  0.  8 million  acres  in  1964,  only  5.  4 per  cent  of  the  national 
acreage.  That  amounted  to  an  acreage  reduction  of  over  two-thirds 
in  15  years.  The  Region's  wheat  acreage  dropped  off  sharply  from 
1.  Z million  acres  in  1949  to  0.  5 million  acres  in  1964,  but  was  less 
than  Z per  cent  of  the  U.  S.  total  throughout  the  period.  Oats  remained 
fairly  level  at  slightly  over'+  million  acres  until  1964  when  it  decreased 
to  0.  8 million  acres  --  4.  0 per  cent  of  the  U.  S.  total  which,  oddly 
enough,  was  larger  than  the  3.4  per  cent  at  the  beginning  of  this  period. 

Appalachia's  tobacco  acreage  also  held  rather  steady  at 
about  15  per  cent  of  the  Nation's  total  during  the  firest  three  census 
years  shown,  but  then  dropped  to  9.6  per  cent  in  1964.  Vegetables 
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Total  Appalachian  Land  Area  and  Major  Crop  Acreages  and  Per  Cent 
Each  is  of  Corresponding  Conterminous  United  States—  Total, 

1949-64 

Land  Area  and  : : : : 


Major  Crops  : 1949 : 1954  : 1959  : 1964 


(acre 

s) 

(ac  re  s) 

(acres) 

(acre  s) 

Appalachian  land 

area:  2 / 125,  111,400 

125,  111,  400 

125,  1 1 1,  400 

125,  1 1 1,  400 

% of  U.  S.  total 

area 

6.  6 

6.  6 

6.  6 

6.  6 

% of  Appalachian 

in  farms 

59.  9 

55.  7 

47.  5 

45.  7 

% of  U.  S.  in  farms 

60.  9 

60.  8 

58.  8 

58.  2 

Major  Appalachian  Crops 


All  Corn: 

5,  795,  959 

5, 

075,  5 19 

3,  913,  665 

2,  785,  971 

% of  U.  S.  total 

7.  0 

6.  5 

4.  9 

4.  4 

Harvested  for 

grain: 

5,  362,  960 

4, 

514,  024 

3,  473,  372 

2,  152,  238 

% of  U.  S.  total 

7.  1 

6.  8 

5.  0 

4.  0 

Cotton: 

2,  338,  457 

1. 

322,  567 

876,  265 

753,  428 

% of  U.  S.  total 

8.  8 

7.  0 

6.  0 

5.  4 

All  Wheat: 

1,  164,  977 

979,  71  1 

69L  954 

523,  125 

% of  U.  S.  total 

1.  6 

1.  9 

1.4 

1.  1 

Oats:  1, 

187,  298 

1,  303,  663 

1,  054,  889 

754,  756 

% of  U.  S.  total 

3.  4 

3.  4 

4.  0 

4.  0 

All  soybeans: 

336,  196 

277,  945 

291,  230 

NA3/ 

% of  U.  S.  total 

2.  7 

1.  6 

1.  3 

NA 

T obacco: 

224,  173 

218,  363 

167, 651 

98,  960 

% of  U.  S.  total 

14.  6 

14.  0 

15.  1 

9.  6 I 

Vegetables  sold: 

150, 315 

168,  502 

126,  473 

117, 914 

% of  U.  S.  total 

3.  9 

4.  5 

3.  6 

3.  5 ] 

Irish  Potatoes: 

144, 810 

84,  583 

65,  666 

52,  53  1 

% of  U.  S.  total 

9.  6 

7.  0 

5.  5 

4.  4 

Orchards  and 

Vineyards: 

432,  286 

310,  362 

256,  94  1 

268,  43  6 

% of  U.  S.  total 

9.  2 

7.  5 

6.  3 

6.  3 

All  Hay:  6, 

573,  472 

6,  521,  074 

5,  941,  602 

NA  ] 

% of  U.  S.  total 

9.  7 

9.  3 

9.  4 

NA 

Alfalfa  and 

Alfalfa  Mixtures: 

539,  997 

1,  143,  908 

1,  294,  738 

1,  422,  252 

% of  U.  S.  total 

3.  3 

4.  4 

5.  0 

5.  0 

Clover  timothy 

Hay:  3, 

567,  306 

2,  900,  396 

2,  712,  384 

2,  745,  855 

% of  U.  S.  total 

19.  2 

17.  1 

19.  3 

20.  5 

Total  Appalachia 

n Land  Area 

and  Major  Crop 

Acreage  s 

(c  ontinued) 

Land  Area  and: 
Major  Crops  : 

1949  : 

1954  : 

1959 

: 1964 

Lespedeza : 

1,  325,  608 

920,  345 

663,  477 

511,  522 

% of  U.  S.  total 

19.  1 

27.  9 

21.5 

21.8 

Small  grain  hay: 

199,  179 

520,  195 

260,  692 

246,  589 

% of  U.  S.  total 

4.  1 

11.  1 

7.  3 

8.  8 

1/  For  better  comparability,  all  U.  S.  data  are  for  conterminous  48 
states  only. 

2/  National  Inventory  of  Soil  and  Water  Conservation  Needs,  1958. 

3/  Not  available. 

Source:  U.  S.  Census  of  Agriculture  for  all  data  except  line  one. 
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sold  were  highest  in  both  acreage  and  per  cent  of  the  total  (4.  5)  in 
1954,  but  then  decreased  to  a period  low  for  both  in  1954.  Appala- 
chia contained  9.  5 per  cent  of  the  Nation's  Irish  potato  acreage  in 
1949,  but  by  1954  only  4.4  per  cent.  The  Region  accounted  for  9.  2 
per  cent  of  the  Nation's  acreage  of  orchards  and  vineyards  in  1949, 
but  by  1959  it  had  decreased  to  only  6.  3 per  cent,  where  it  still 
remained  in  1954. 

The  Appalachian  Region  fared  best  in  hay  crops  during  this 
period  from  the  standpoint  of  its  portion  of  the  national  total  acreage 
of  various  crops.  Although  all  hay  decreased  from  6.6  million  acres 
in  1949  to  5.9  million  acres  in  1959  (1964  census  does  not  contain 
this  item),  the  corresponding  percentage  figures  were  9.7  and  9.4. 
Meanwhile,  alfalfa  and  alfalfa  mixtures  increased  from  0.  5 million 
acres  to  1.4  million  acres  during  this  period,  but  still  comprised 
only  5.  0 per  cent  of  the  Nation's  total  in  1964.  Clover  timothy  hay 
was  second  only  to  corn  in  acreage  throughout  the  period  but  experi- 
enced a considerable  acreage  decline.  However,  acreage  of  that 
crop  still  accounted  for  20.  5 per  cent  of  the  U.  S.  total  in  1964. 
Lespedeza  hay  followed  about  the  same  trend  and  comprised  21.  8 
per  cent  of  the  national  total  in  1964.  Although  small  grain  hay  had 
the  lowest  acreage  of  any  hay  crop,  the  Appalachian  Region  contained 
11.  1 per  cent  of  the  Nation's  total  acreage  of  that  crop  in  1954.  By 
1964,  the  Region's  share  had  decreased  to  8.  8 per  cent. 

Major  livestock  enterprises  are  summarized  in  the  follow- 
ing table. 

In  1949,  there  were  5.  9 million  cattle  and  calves  on  farms, 
which  accounted  for  7.  7 per  cent  of  the  conterminous  U.  S.  total. 

The  number  increased  to  7.2  million  in  1964,  but  that  represented 
a decline  to  6.  8 per  cent  of  the  Nation's  total  cattle.  Although  the 
Region's  number  of  milk  cows  trended  steadily  downward  to  the  period 
low  of  1. 8 million  in  1964,  its  per  cent  of  the  U.  S.  total  number 
remained  fairly  steady  at  about  13  per  cent. 

Appalachian  dairy  farmers  sold  approximate!  y 11  per  cent 
of  the  volume  of  whole  milk  in  the  Nation  throughout  the  period;  but 
their  share  of  cream  sold  for  butterfat,  which  was  only  3.  5 per  cent 
in  1949,  declined  to  1.  9 per  cent  in  1964.  The  value  o|^milk  and 
cream  sold  by  the  Region  trended  upward  from  $411.2—  million  in 


1/  These  and  all  following  value  of  sales  data,  including  U.  S.  data, 
are  adjusted  by  wholesale  commodity  price  index  (1957-59=  100) 
to  remove  the  effects  of  price  changes  between  years. 
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Major  Appalachian  Livestock  Enterprises  and  Pi  - Cent  Each  is  of 


the  Conterminous  United  States—'  Total,  1949-64 


Major  Appalachian 
Live  stock 
Enterprises 

Unit  • 

1949 

: 1954 

: 1959 

1964 

Cattle  & calves  on 

farms: 

Millions 

5.  9 

6. 

7 

6.  3 

7.  2 

% of  U.  S.  total 

Percent 

7.  7 

7. 

1 

6.  8 

6.  8 

Milk  cows  on  farms: 

Millions 

2.  7 

2. 

6 

2.  1 

1.  8 

% of  U.  S.  total 

Per  cent 

12.  5 

13. 

0 

13.  0 

12.  7 

Whole  milk  sold: 

Mil.  lbs.  7 

, 928.  2 

9,  409. 

5 

1 1,  318.  9 

12,  227. 2 

% of  U.  S.  total 

Percent 

11.  6 

11. 

5 

11.  6 

11.4 

Cream  sold  for 

butter  fat: 

Mil.  lbs. 

20.  4 

14. 

6 

5.  6 

2.  5 

% of  U.  S.  total 

Percent 

3.  5 

3. 

2 

2.  2 

1.  9 

Value  of  milk  & 
cream  sold: 

2/ 

Mil.  dol-411.  2 

408. 

0 

483.  4 

553.  4 

% of  U.  S.  total 

Percent 

1 1.  1 

11. 

4 

12.  1 

NA  3/ 

Chickens  sold: 

Millions 

88.  6 

206. 

5 

447.  0 

NA 

% of  U.  S.  total 

Percent 

15.  1 

21. 

3 

27.  6 

NA 

Chicken  eggs  sold: 

Mil.  doz. 

197.  4 

226. 

1 

337.  3 

446.  2 

% of  U.  S.  total 

Percent 

8.  2 

8. 

5 

10.  2 

10.  4 

Hogs  and  pigs  on 

farms: 

Millions 

2.  9 

2. 

5 

3.  1 

1.  9 

% of  U.  S.  total 

Percent 

5.  1 

4. 

3 

4.  5 

3.  4 

Sheeps  and  lambs  on 

farms: 

Millions 

1.  5 

1. 

2 

1.  2 

0.  8 

% of  U.  S.  total 

Percent 

4.  8 

3. 

8 

3.  5 

3.  0 

1/  For  better  comparability,  all  U.  S.  data  for  conterminous  48  states 
only. 

2/  Adjusted  by  wholesale  commodity  price  index  (1957-59=  100). 

3/  Not  available. 

Source:  U.  S.  Census  of  Agriculture. 
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in  1949  to  $553.4  million  in  1964.  The  1959  val  ue  figure  accounted  for 
12.  1 per  cent  of  the  U.  S.  total  --  highest  percentage  of  any  year 
shown  (1964  U.  S.  data  are  not  available). 

There  was  a five-fold  increase  in  the  number  of  chickens  sold, 
from  89  million  in  1949  to  447  million  in  1959  (this  item  is  not  given 
in  1964  census).  Thus,  the  Region's  share  of  the  U.  S.  broiler  market 
increased  to  more  than  one-fourth  of  total  sales  by  1959.  Chicken  egg 
sales  also  increased  considerably  and  accounted  for  10.4  per  cent  of 
the  Nation's  total  in  1964. 

The  number  of  hogs  and  pigs  on  Appalachian  farms  fluctuated 
to  a period  high  of  3.  1 million  by  1959,  but  dropped  sharply  to  1. 9 
million  in  1964  --  only  3.4  per  cent  of  the  U.  S.  total.  Sheep  and 
lamb  numbers  trended  constantly  downward  to  a period  low  of  only 
3.  0 per  cent  of  the  Nation's  total  in  1964. 

(2)  Volume  and  value  of  farm  output:  Corn  harvested 
for  grain  production  trended  downward  from  about  163.  2 million 
bushels  in  1949  to  106.  1 million  bushels  in  1964.  The  Region's 
percentage  of  the  conterminous  U.  S.  total  production  also  declined 
during  that  period  from  5.9  to  3.2  per  cent.  Most  of  the  other  Appala- 
chian crops  followed  the  same  general  pattern. 

The  volume  and  value  of  farm  output  are  shown  in  the  follow- 
ing table. 

Cotton  production  trended  constantly  downward  from  529.  6 
million  pounds  of  lint  in  1949  to  355.  7 million  pounds  in  1964.  The 
Region's  corresponding  percentages  of  the  Nation's  total  production 
were  6.  9 and  4.  8 per  cent  in  those  years.  Wheat,  less  than  3 per  cent 
of  the  national  total  throughout,  was  down  to  only  1.  2 per  cent  in  1964. 
Oats  increased  sharply  from  34.  7 million  bushels  in  1949  to  49.  9 
million  bushels  in  1954,  but  trended  back  down  to  35.  6 million  bushels 
in  1964.  The  latter  production  figure  accounted  for  4.  4 per  cent  of 
the  U.  S.  total  that  year. 

Tobacco  production  increased  to  a period  high  of  320  million 
pounds  in  1954,  but  then  decreased  to  the  period  low  of  199  million 
pounds  in  1964.  In  percentage  of  national  production,  corresponding 
figures  were  16.  6 and  10.  0 per  cent  those  years.  Irish  potatoes  show 
a constant  decrease  in  both  production  and  per  cent,  reaching  a low 
of  3.  9 per  cent  of  the  U.  S.  total  in  1964. 
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Volume  and  Value  cf  Appalachian  Farm  Outpu^nd  Per  Cent  Each 
Item  is  of  Conterminous  United  States— 7 Total, 

1949-64 


Appalachian  Farm: 


Enterprises 

: Unit 

: 1949 

: 1954 

: 1959 

: 1964 

Corn  harvested  for 


grain : 

Mil.  bu. 

163.  2 

127.  5 

139.  6 

106.  1 

% of  U.  S.  total 

Percent 

5.9 

4.  9 

3.  8 

3.  2 

Cotton  (linit): 

Mil.  lbs. 

529.  6 

418.  7 

406.  8 

355.  7 

% of  U.  S.  total 

Percent 

6.  9 

6.  5 

5.  8 

4.  8 

All  wheat: 

Mil . bu. 

24.  4 

23.  5 

15.  2 

14.  2 

% of  U.  S.  total 

Percent 

2.4 

2.  6 

1.4 

1. 2 

Oats: 

Mil.  bu. 

34.  7 

49.  9 

45.  7 

35.  6 

% of  U.  S.  total 

Percent 

3.  1 

3.  8 

4.  6 

4.4 

Soybeans  harvested 

for  beans: 

Mil.  bu. 

0.  9 

0.  6 

1.  7 

2.  4 

% of  U.  S.  total 

Percent 

0.  4 

0.  2 

0.  3 

0.  4 

T obacco: 

Mil.  lbs. 

279.  3 

319.  9 

276.  8 

199.  2 

% of  U.  S.  total 

Percent 

15.  8 

16.6 

16.  8 

10.  0 

Irish  potatoes: 

Mil.  bu. 

25.  5 

19.  3 

16.  7 

14.  5 

% of  U.  S.  total 

Percent 

7.  0 

5.  7 

4.  4 

3.  9 

Alfalfa  and  alfalfa 

Mixture  s 

Mil . tons 

1.  0 

2.  1 

2.  6 

2.  8 

% of  U.  S.  total 

Percent 

2.  9 

3.  9 

4.  4 

4.  1 

Clover  Timothy  hay: 

Mil.  tons 

4.  6 

4.  2 

4.  0 

3.  7 

% of  U.  S.  total 

Percent 

19.  3 

17.  6 

18.  3 

18.  7 

Le  spedeza : 

Mil.  tons 

1.4 

0.  7 

0.  7 

0.  6 

% of  U.  S.  total 

Per c ent 

17.  8 

26.  5 

19.9 

20.  3 

Small  grain  hay: 

Tons 

0.  2 

0.  6 

0.  3 

0.  3 

% of  U.  S.  total 

Percent 

6.  4 

10.  8 

8.  7 

8.  8 

, 2/ 

Sale  s— 

Value  of  all  crops 

sold: 

Mil.  dol. 

522.  2 

617.  0 

554.  8 

657.  3 

% of  U.  S.  total 

Percent 

4.  6 

4.  6 

4.  1 

4.  1 

Value  of  livestock 
and  livestock 

products  sold: 

Mil.  dol. 

969.  7 

937.  7 

1, 

242.  6 

1,  457.  8 

% of  U.  S.  total 

Percent 

6.  7 

7.  1 

7.  3 

7.  8 

Value  of  all  farm 

product  sales: 

Mil.  dol. 

1,  521.  9 

1,  554.  7 

1, 

797.  4 

2,  115.  1 

% of  U.  S.  total 

Percent 

5.  8 

5.  9 

5.  9 

6.  1 

1/  For  better  comparability,  all  U.  S.  data  for  conterminous  48  states 
only. 

2 / Adjusted  to  wholesale  commodity  price  index  (1967-59=  100). 

Source:  U.  S.  Census  of  Agriculture. 
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Although  comparatively  low,  alfalfa  and  alfalfa  mixtures 
trended  steadily  upward  in  both  production  and  per  cent  of  total  U.  b. 
production.  Production  increased  from  1 million  tons  in  1949  to  2.  8 
million  in  1964.  The  Region's  shares  of  national  production  those 
years  were  2.  9 and  4.  1 per  cent.  Clover  timothy  hay  production 
decreased  from  4.  6 million  tons  to  5.  7 million  tons  during  this  period 
but  still  accounted  for  18.  7 per  cent  of  the  U.  S.  total  in  1964.  Lespe- 
deza  hay  production  dropped  from  1.4  million  tons  in  1949  to  0.  7 million 
tons  in  1954.  Nevertheless,  the  share  of  national  production  increased 
from  17.  8 to  26.  5 per  cent  during  that  five-year  period.  Production 
held  steady  at  about  0.  7 million  tons  in  1959,  then  decreased  to  0.  6 
million  tons  in  1964,  which  was  still  20.  5 per  cent  of  the  U.  S.  total. 

Small  grain  hay  was  highest  in  both  production  and  per  cent 
of  the  national  total  in  1954  --  0.  6 million  tons  and  10.  8 per  cent.  In 
1964,  the  Region  still  accounted  for  8.  8 per  cent  of  the  Nation's  total 
small  grain  hay  production. 

The  Appalachian  Region's  share  of  the  U.  S.  production  of 
most  crops  was  usually  less  than  the  corresponding  acreage  share. 

That  indicates  lower  yields  in  Appalachia  than  the  Nation  as  a whole. 
Exceptions  to  that  yield  pattern  were  tobacco  and  small  grains. 

The  value  of  all  crops  sold  by  Appalachian  farmers  increased 
from  $522,  2 million  in  1949  to  $617  million  in  1954,  which  was  4.  6 per 
cent  of  the  U.  S.  total  each  year.  In  1959,  the  Region's  crop  sales 
decreased  to  $554.  8 million  and  4.  1 per  cent  of  the  national  total. 
Although  this  item  increased  to  $657.  3 million  in  1964,  it  remained 
at  4.  1 per  cent  of  total  U.  S.  crop  sales. 

k The  value  of  all  livestock  and  livestock  products  sold  from 

Appalachian  farms  trended  upward  from  $969.  7 million  in  1949  to  a 
high  of  $1,  457.  8 million  in  1964.  In  percentage  of  the  U.  S.  total 
of  that  item,  this  represented  an  increase  from  6.  7 to  7.  8 per  cent 
daring  this  period.  Indications  are  that  poultry  and  poultry  products 
sales  accounted  for  most  of  this  increase. 

I ■" 

The  value  of  all  farm  products  sold  by  Appalachian  farmers 
increased  constantly  from  $1,  521.  9 million  in  1949  to  $2,  115.  1 
million  in  1964.  That  resulted  in  the  Region's  share  of  total  farm 
products  sold  in  the  Nation  trending  slightly  upward  Irom  5.8  per 
cent  in  1949  to  6.  1 per  cent  in  1964.  Thus,  the  Appalachian  Region's 
decline  in  percentage  of  total  U.  S.  crop  sales  during  this  period  was 
more  than  offset  by  its  increase  in  the  national  share  of  livestock  and 
livestock  products  sold. 

I 
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(3)  Employment  and  income:  The  Region's  percentage 

of  family  farm  workers,  including  operators,  and  number  of  farms  are 
nearly  the  same  in  relation  to  corresponding  U.  S.  totals.  The  Region's 
share  of  those  two  items  varied  between  14  and  17  per  cent,  approxi- 
mately, from  1949  to  1959  (data  for  the  former  item  are  not  available 
in  the  1964  census).  This  indicates  that  from  the  standpoint  of  number 
ol  workers,  Appalachia  utilizes  family  labor  in  the  same  proportion 
as  does  the  remainder  of  the  United  States,  even  though  during  the 
above  10-year  period  the  number  of  family  workers  on  Appalachian 
farms  decreased  by  45.  3 per  cent,  from  1,  191,  422  to  6 59,  077.  The 
Region's  highest  number  of  hired  workers  --  209,  681  --  occured  in 
1954,  but  was  still  less  than  one-fourth  the  number  of  family  workers 
that  year. 

The  number  of  farms,  farmworkers,  employment,  and 
income  are  shown  in  the  following  table. 

The  portion  of  hired  farm  labor  employed  in  the  Region  was 
less  than  its  share  of  farm  numbers  each  census  year,  varying  between 
7.  7 and  8.  8 per  cent  of  the  U.  S.  total.  The  share  of  the  Nation's 
regular  hired  workers  (150  days  or  more  annually)  was  even  slightly 
smaller,  reaching  a low  of  5 per  cent  of  the  U.  S.  total  in  1964.  This 
indicates  less  hired  labor  per  farm  in  Appalachia  than  the  national 
average.  Also,  the  average  amount  paid  for  hired  labor  per  farm 
using  hired  labor  in  Appalachia  was  less  than  one-half  the  U.  S.  aver- 
age in  all  three  census  years  for  which  those  data  are  available.  The 
Region' s high  for  that  item  was  $834  per  farm  in  1964,  while  the 
national  figure  was  $1,  72  1. 

Some  of  the  more  obvious  reasons  for  the  low  use  of  hired 
farm  labor  in  the  Region  are  (1)  smaller  average  size  farms,  (2) 
tendency  toward  livestock  enterprises  which  require  less  hired  labor, 
and  (3)  low  gross  income  per  farm. 

For  those  same  reasons  the  Appalachian  Region  contained  a 
slightly  higher  percentage  of  the  Nation's  operators  working  off-farm 
than  its  percentage  of  farm  numbers  each  census  year.  The  most 
noticeable  differences  occur  in  the  number  of  farm  operators  working 
off  the  farm  100  days  or  more  annually  and  operators  with  nonfarm 
income  exceeding  sales  of  farm  products.  The  Region  contained  over 
20  per  cent  of  the  U.  S.  total  of  the  latter  item  each  census  year  for 
which  data  are  available.  In  1959,  27.  2 per  cent  of  all  farm  operators 
with  nonfarm  income  exceeding  sales  of  farm  products  were  located 
in  the  Appalachian  Region.  This  was  nearly  twice  the  Region's  share 
of  farm  numbers  in  the  U.  S. 
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Data  on  Numbers  and  Average  Size  of  Farms,  Farm 


W orker  s, 

Employ  me 

nt,  and  Income,  1949-64 

Item 

Unit 

1949 

1954  1959 

1964 

Appalachian  farms: 

No. 

863,  976 

747,  452 

532,  692 

435,  898 

% of  U.  S.  No.  1/ 

Percent 

16.  0 

15.  6 

14.4 

1 3.  8 

% of  U.  S.  farmland 

Percent 

6.  5 

6.  0 

5.  3 

4.  9 

Average  size  farm 

Acres 

87 

93 

1 12 

122 

U.  S.  average 

Acres 

215 

242 

302 

351 

Farm  Workers 

Including  Operators 

: No.  1 

, 191,  422 

1,  007,  254 

639,  077 

NA 

% of  U.  S.  total 

Percent 

17.  1 

14.  7 

13.  5 

NA 

All  hired  workers: 

No. 

136,  47  1 

209,  681 

130,  833 

NA 

% of  U.  S.  total 

Percent 

8.  8 

7.  7 

8.  3 

NA 

Regular  hired 

worker  s 2 / : 

No. 

NA  5/ 

49,  04  1 

51,  032 

4 3,  6 32 

% of  U.  S.  total 

Percent 

NA 

7.  1 

7.  4 

5.  0 

Average  annual 

Hired  labor: 

Cost  per  farm  3/ 

Dol.  4/ 

NA 

466 

659 

834 

U.  S.  average  3/ 

Dol.  4/ 

NA 

1,  104 

1,  431 

1,  721 

Operators  working 

off  farms: 

No. 

388,  276 

384,  756 

269,  673 

221,  049 

% of  U.  S.  total 

Percent 

18.  6 

17.  9 

16.  3 

15.  4 

100  days  or  more: 

No. 

263,  590 

264,  222 

196,  960 

168,  968 

% of  U.  S.  total 

Perc  ent 

21.0 

19.  8 

17.  6 

16.  7 

Nonfarm  income 
exceeding  sales  of 

farm  products: 

No.  farms  362,  679 

302,  631 

266,  015 

NA 

% of  U.  S.  total 

Percent 

23.  2 

21.  2 

27.  2 

NA 

Average  gross  farm 
income : 

Appalachian  Region 

Dol.  4/ 

1,  761 

2,  080 

3,  374 

4,  820 

Conterminous  U.  S. 

Dol.  4/ 

4,  908 

5,  545 

8,  192 

1 1,  070 

J7 

2/ 

3/ 

4/ 

/ 


For  better  comparability,  all  U,  S.  data  for  conterminous  48  states 
only. 

Work  150  days  or  more  annually. 

Average  cost  for  only  those  farms  reporting  hired  labor,  not  all 
farms. 

Adjusted  by  wholesale  commodity  price  index  (1957-59=100). 

Not  available. 


Source:  U.  S.  Census  of  Agriculture. 


The  disparity  of  the  Appalachian  Region's  agricultural 
industry  with  that  of  the  United  States  as  a whole  is  best  illustrated 
by  comparing  the  average  gross  farm  income  of  the  two.  In  all  four 
census  years  shown  from  1949-64,  average  gross  farm  income  in  the 
Nation  was  well  over  twice  that  in  the  Region.  For  example,  in  1964, 
the  Nation' s average  was  $11,  070  per  farm  while  in  the  Region  it  was 
only  $4,  820. 

Such  disparity  is  not  surprising  after  considering  the  fact 
that  in  1964,  typical  of  all  census  years  shown,  the  Appalachian  Region 
contained  13.  8 per  cent  of  the  number  of  farms  in  the  Nation,  but  only 
4.  9 per  cent  of  the  farmland  acreage.  This  disproportionate  ratio  of 
farm  numbers  to  farmland  acreage  in  1964  resulted  in  the  Region's 
average  farm  size  being  122  acres  while  the  national  average  was  351 
--  virtually  three  times  larger.  The  relation  of  these  two  was 
approximately  the  same  in  the  previous  census  years  shown.  Never- 
theless, average  gross  farm  income  trended  upward  in  the  Appalachian 
Region  during  the  1949-64  period  at  about  the  same  relative  rate  that 
it  did  in  the  total  United  States. 

d.  Timber  resources  and  related  economic  activity 

The  Appalachian  Region  has  about  75  million  acres  of 
commercial  forest  land—'  on  which  some  of  the  world's  best  hard- 
woods are  grown.  The  United  States  is  about  one-third  forested, 
and  about  one-fourth  of  the  Nation  is  classified  as  commercial  forest 
land.  In  comparison,  Appalachia  is  about  60  per  cent  forested  with  98 
per  cent  capable  of  producing  timber  for  industrial  use.  The  Region 
is  expected  to  contribute  heavily  to  the  Nation's  demands  for  timber 
resources.  Timber  has  been  a mainstay  of  the  Region's  economy 
since  it  was  first  settled.  Timber  is  the  second  largest  contributor 
to  the  Region's  economy  among  the  natural  resource  industries. 

Among  the  manufacturing  industries,  lumber  and  woods  products 
rank  second  in  the  number  of  persons  employed. 

A composite  of  the  value  of  timber  harvested  in  the  Region 
in  1962,  based  on  round  wood  volume  and  values,  is  estimated  as: 


1/  Forest  land  that  is  producing  or  capable  of  producing  crops  of 
industrial  wood  and  not  withdrawn  from  timber  utilization  by 
statute  or  administrative  regulations. 
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Timber  Products 

Volume 

Million  cu.  ft. 

Value 

Million  dolla 

Sawlogs,  veneer  logs,  & 
Misc.  industrial  products 

525 

172 

Pulpwood 

278 

55 

Other 

124 

42 

T otal 

927 

269 

(1)  Extent  and  nature  of  resources:  The  present  commercial 
forest  and  woodland  acreage,  including  National  Forest  and  other  federal 
forest  lands,  is  about  75  million  acres.  By  1975  the  acreage  is  expected 
to  increase  nearly  3 per  cent  or  to  about  77  million  acres. 

Many  of  the  counties  in  Appalachia  are  almost  entirely- 
forested.  Plate  6 shows  the  degree  of  forest  cover  by  counties  in  the 
Region. 

Approximately  85  per  cent  of  the  forested  area  is  occupied  by 
hardwood  types.  The  balance  is  in  pine  and  other  softwood  types. 


Other  Softwood  3% 


1 0% 


12% 


Figure  2.  Major  Forest  Types 
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In  1962,  alrnost  one-halt  of  the  commercial  forest  land  was 
in  sawtimber  stands—  and  less  than  2 per  cent  was  classed  as  non- 
stockecj^y-  The  balance  was  about  equally  divided  between  pole- 
timber—  and  seedling  and  sapling  stands.— 


/ Seedlings 

and 

Saplings 
S wHmber  25  % 

45%  / 


Non  - Stocked  2% 


Poletimber 

28%  y 


Figure  3.  Timber  Stand  Size  Classes 


About  64  million  acres  (85  per  cent)  of  the  forest  land  are 
adequately  stocked  (70  per  cent  or  more)  with  trees.  However, 
only  about  40  million  acre  are  adequately  stocked  with  growing 


1/  Stands  at  least  10  per  cent  stocked  with  growing  stock  trees,  with 
half  or  more  of  the  stocking  in  sawtimber  or  pole  trees,  and  with 
sawtimber  stocking  at  least  equal  to  the  poletimber  stocking. 

2/  Commercial  forest  land  less  than  10  per  cent  stocked  with  growing 
stock  trees. 

3/  Stands  at  least  10  per  cent  stocked  with  growing  stock  trees,  with 
half  or  more  of  this  stocking  in  sawtimber  or  poletimber  trees, 
and  with  poletimber  stocking  exceeding  that  of  sawtimber. 

4/  Stands  at  least  10  per  cent  stocked  with  growing  stock  trees  and 
with  saplings  and  seedlings  comprising  more  than  half  oft  his 
stocking. 
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stock  trees-^  and  les^than  6 million  acres  are  adequately  stocked 
with  desirable  trees.— 

Present  timber  volumes  average  less  than  800  cubic  feet, 
or  2,  000  board  feet  per  acre.  The  better  soils  are  capable  of 
supporting  stands  of  8,  000-10,000  board  feet  per  acre.  In  1962,  the 
total  volume  of  growing  stock  was  nearly  60  billion  cubic  feet,  and 
the  volume  of  sawtimber  was  nearly  143  billion  board  feet.  Hard- 
woods comprise  over  80  per  cent  of  the  volume.  Volumes  of  growing 
stock  and  sawtimber  on  commercial  forest  land  by  diameter  groups 
and  by  species  are  shown  in  tables  VI  and  VII,  respectively. 

Although  the  total  volume  of  timber  is  impressive,  it  includes 
a variety  of  tree  species  and  qualities  with  limited  available  markets 
at  the  present.  Improved  local  markets  and  technological  advances 
will  go  a long  way  toward  solving  these  problems.  However,  the  pre- 
sent volume  of  timber  resources  alone  is  of  limited  value  in  appraising 
the  usable  supply  of  timber.  A sizable  portion  of  the  existing  inven- 
tory consists  of  small  trees  or  species  of  low  commercial  value. 
Substantial  amounts  of  timber  cannot  be  logged  because  of  problems 
of  accessibility  or  low  volumes  per  acre. 

(2)  Current  and  projected  inventory,  growth,  cut,  and 
utilization:  The  present  inventory  of  growing  stock,  60  billion  cubic 

feet,  is  projected  to  95  billion  cubic  feet  by  2000  and  to  then  remain 
fairly  constant  through  2020.  Figure  4 shows  current  and  projected 
timber  inventory  of  hardwoods  and  softwoods. 

The  current  annual  growth  for  hardwoods  is  projected  to 
decline  from  about  1,  700  million  cubic  feet  in  1962  to  about  1, 400 
million  cubic  feet  in  2000;  then  growth  is  expected  to  remain  at 
about  1,  400  million  cubic  feet  per  year  through  2020.  The  current 
annual  cut  of  about  600  million  cubic  feet  is  projected  to  increase 
sharply  and  nearly  equal  growth  by  2000.  Cut  is  expected  to  exceed 
growth  by  about  260  million  cubic  feet  by  2020  (figure  5). 


1/  All  live  sawtimber  trees,  poletimber  trees,  saplings,  and 
seedlings,  except  cull  trees. 

2/  Trees  that  have  no  serious  defects,  have  relatively  high  vigor, 
— contain  no  pathogens,  and  are  the  trees  favored  in  silvicultural 
operations. 
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Million  Cubic 


Meanwhile,  the  current  annual  growth  for  softwoods  is  pro- 
jected to  increase  gradually  from  about  600  million  cubic  feet  in  1962 
to  a little  over  800  million  cubic  feet  in  2000;  then  growth  is  projected 
to  continue  at  about  800  million  cubic  feet  per  year  through  2020.  The 
current  annual  cut  of  about  300  million  cubic  feet  is  projected  to  increase 
gradually  to  1980,  then  rise  sharply  and  nearly  equal  growth  by  2000. 
Thereafter,  the  rate  of  cut  is  projected  to  decline  but  to  exceed  growth 
b\  about  95  million  cubic  feet  by  2020  (figure  6). 
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Rgura  6.  Softwood  Growth  and  Cut 


Cull  removal,  stand  improvement  practices,  a substantial 
increase  in  pulpwood  cutting,  and  better  management  are  expected 
to  hold  growth  nearly  constant  after  2000  and  will  improve  the  quality 
of  trees  on  which  the  growth  is  added.  Total  volume  of  the  stands 
will  nearly  double  and  annual  cut  will  almost  triple  during  the  50- 
year  period. 


Because  of  past  cutting  practices,  the  major  portion  of  the 
cubic  foot  volume  of  growing  stock  is  in  the  10-12  inch  diameter 
class  or  small  sawtimber  size  trees.  The  larger  diameter  trees 
have  been  repeatedly  cut  for  furniture  and  dimension  stock  during 
the  past  70  years  or  more.  The  smaller  diameter  trees  were  cut 
for  mine  timbers  during  the  1930's  and  1940's. 
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Present  market  demand  for  hardwood  timber  for  furniture, 
pallets,  dimension  stock,  lumber,  paneling,  cooperage,  veneer,  and 
a myriad  of  specialty  products  is  strong  and  is  expected  to  increase. 
Although  softwoods  are  a minor  portion  of  the  timber  inventory,  except 
in  the  southern  part  of  the  Region,  it  is  likely  that  strong  markets  for 
pulpwood  and  sawtimber  will  continue. 

Figure  7 shows  the  projected  timber  products  output  for 

(1)  sawlogs,  veneer  logs,  and  miscellaneous  industrial  products, 

(2)  pulpwood,  and  (3)  fuelwood. 

Pulpwood  production  is  projected  to  increase  more  than  four 
times  by  2020,  but  still  not  equal  the  volume  output  of  sawlogs,  veneer 
logs,  and  miscellaneous  industrial  products.  Fuelwood  production 
vvill  steadily  decline. 


1500- 


1960  1980  2000  2020 

Figure  7.  Volume  of  Timber  Products  Output 
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-1  Figure  8 shows  the  estimated  dollar  value,  in  terms  of  1962 

average  prices,  of  timber  products  delivered  at  the  mill,  other  market 
places,  or  to  the  consumer. 
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Figure  8.  Valu*  of  Timber  Products  Output 


In  1962,  the  total  value  of  timber  products  was  nearly 
$270  million.  By  2020  the  total  value  will  increase  to  nearly  $640 
million,  with  over  60  per  cent  coming  from  sawlogs,  veneer  logs, 
and  miscellaneous  industrial  products.  Value  of  pulpwood  will  in- 
crease more  than  four  times  --  the  greatest  relative  increase  for 
any  timber  product.  However,  value  of  fuelwood  will  decrease 
about  $20  million  during  the  same  period. 

(3)  Employment  and  income:  Harvesting  timber  in 

Appalachia  is  big  business.  Cutting  and  hauling  a billion  cubic  feet 
of  timber  products  each  year  provides  employment  for  about  48,  000 
people.  Most  of  them  are  self-employed  or  work  for  small,  indepen- 
dent operators.  About  half  are  engaged  in  logging  and  trucking  to  near- 
by mills. 

The  estimated  employment  in  timber-based  manufacturing 
industries  in  1962  was  over  86,  000  men.  This  employment  is  pro- 
tected to  increase  to  over  96,  000  by  the  year  2000  and  then  decline 
to  about  76,  000  by  the  year  2020.  New  developments  in  technology 
will  have  a vtry  important  bearing  on  these  estimates  of  future 
employment. 
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Following  is  the  estimated  employment  in  timber-based 
manufacturing  industries  in  1962,  with  projections  to  1980,  2000, 
and  2020: 


1962  1980 

2000 

2020 

(thousand  s 

of  employ 

ee  s) 

Lumb 

er  and  wood  products 

46  41 

48 

38 

Pulp, 

paper  & allied  products 

40  45 

48 

38 

A report,  "Appalachia's 

Forest  Resources  - 

Timber,  " 

pre- 

pared  for  the  President's  Appalachian  Regional  Commission  in  Septem- 
ber 1963,  pointed  out  the  opportunity  for  expanded  employment  through 
development  of  the  timber  resources  as  follows: 

In  1962  the  number  of  unemployed  males  in 
rural  areas  of  Appalachia  was  estimated  at  over 
170,  000.  Most  of  these  men  are  equipped  only 
for  work  requiring  comparatively  limited  skills. 

Timber  resource  development  needs  offer 
opportunities  to  put  many  of  these  people  to 
work  at  useful  jobs  that  they  are  capable  of 
performing.  The  development  v/ork  that  could 
be  accomplished  in  the  next  few  years  would, 
in  turn,  generate  a much  larger  source  of 
employment  in  future  years  as  timber  crops 
mature  and  the  base  for  wood-using  industries 
is  strengthened. 

Reforestation,  timber  stand  improvement, 
access  road  construction,  and  marking  of  property 
boundaries  are  major  items  of  timber  develop- 
ment work  needed.  Others,  such  as  fencing  to 
protect  valuable  or  potentially  valuable  timber 
stands  from  grazing;  construction  of  firebreaks; 
erosion  control  in  overgrazed  areas;  and  new 
and  existing  logging  roads;  and  development  of 
recreational  opportunities  on  both  public  and 
private  lands  are  needed  to  support  and  enhance 
the  major  timber  development  work.  Nearly 
40,  000  man-years  of  employment  w ill  be  needed 
to  accomplish  these  jobs.  This  employment  is 
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in  addition  to  the  substantial  employment  already 
taking  place  in  these  activities  and  in  the  more 
readily  recognized  phases  of  the  timber  industry. 

e.  Outdoor  recreation  and  relat  d economic  activity 


Appalachia  has  the  potential  and  is  ideally  located  to 
provide  outdoor  recreational  opportunities  to  the  densely  populated 
eastern  half  of  the  country.  Over  4Z  million  people  live  within  90 
miles  of  the  Region  with  about  two-thirds  of  the  entire  population 
of  the  country  living  within  500  miles.  1/ 

However,  accessibility  is  an  important  factor  affecting 
the  participation  of  urban  population  in  outdoor  recreation  activities. 
With  a more  efficient  highw’ay  system,  the  scenery,  land,  and  water 
resources  would  become  more  readily  accessible.  The  proposed 
Appalachian  Highway  System  will  greatly  improve  access  to  land 
and  water  resources  of  the  Region  and  enhance  the  possibility  for 
developing  outdoor  recreation  facilities  in  rural  areas. 

The  Region  inherently  has  many  of  the  essential  natural 
features  needed  to  make  possible  high  quality  outdoor  recreational 
opportunities,  such  as  fresh  air,  open  spaces,  and  great  forests. 
Clear  water  and  abundant  wildlife  are  also  available.  Forest-based 
and  much  of  the  water-based  recreation  has  developed  because  his- 
torically when  man  needed  mental  relaxation,  emotional  release, 
spiritual  rebirth,  or  relaxing  physical  exercise,  he  has  gone  to 
the  woods.  During  recent  years,  people  with  more  intense  mental 
stresses  of  city  life,  leisure  time,  income,  and  with  more  comfort- 
able and  faster  automobiles  on  better  highways  have  created  a 
rapidly  increasing  demand  for  forest  and  water-based  recreation. 

Nearly  13.4  million  acres  of  public  and  private  land  anci 
more  than  1.4  million  acres  of  water  provide  a tremendous  resource 
potential  for  outdoor  recreation.  Of  the  total  water  area,  1.  1 million 
acres  are  in  large  impoundments.  The  remaining  300,  000  acres 
consist  of  private  lakes,  farm  ponds,  and  50,  000  miles  of  stream. 
However,  only  one-fifth  of  the  total  stream  mileage  is  suitable  lor 
recreational  use.  About  115  million  acres  of  potential  wildlife 
habitat  land  are  available.  Z/ 


1/  Appalachia's  Forest  Resource  - Timber  - USFS. 
Z/  Appendix  F --  Recreation  and  Aesthetics. 
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A major  use  of  water  is  for  such  outdoor  recreational  acti- 
vities as  boating,  fishing,  hunting,  and  swimming.  It  is  estimated 
that  over  4 million  sportsmen  presently  harvest  over  100,  000  white- 
tailed deer,  25,  000  turkeys,  and  1,  100  black  bear  annually.  There 
are  an  estimated  5 million  squirrels,  4 million  rabbits,  300  thousand 
grouse,  and  50  thousand  woodcock  harvested  each  year.  In  addition, 
it  is  estimated  tly^t  a total  of  38  million  pounds  of  sport  fish  are 
caught  annually.— 

Developed  types  of  recreation  such  as  camping,  picnicking, 
swimming,  and  boating,  are  enjoyed  by  thousands  of  visitors  to 
National  Forests  each  year.  Dispersed  types  of  recreation,  such 
as  hiking,  horseback  riding,  wilderness  camping,  hunting  and 
fishing,  and  bird  watching,  are  becoming  increasingly  popular. 

The  demand  for  these  types  of  recreation  will  increase  many  fold. 

Landowners  and  operators  cooperating  with  their  soil  and 
water  conservation  districts  are  providing  many  outdoor  recreational 
opportunities.  As  of  July  1,  1967,  income-producing  recreational 
enterprises  installed  on  farms  amounted  to  3,  107.  Also,  approxi- 
mately 160,  735  farm  ponds  have  been  constructed  which  have  inci- 
dental use  for  recreation  and  fishing. 

U SDA  upstream  watershed  projects  completed  and  authorized 
for  installation  and  operation  as  of  July  1,  1967,  include  multiple- 

purpose  structures  for  recreation  and  fishing.  These  developments 
will  provide  1 1,250  acres  of  surface  water  and  adjacent  land  area 
for  b^£ic  recreational  facilities.  An  estimated  1,  383,  000  recreation- 
days—  annually  will  be  provided  by  these  projects.  For  a summary 
and  location  of  recreational  multiple-purpose  developments  in 
authorized  projects,  see  tables  XXVI  and  XXVII  and  plate  4. 

The  175  completed  and  authorized  upstream  watershed 
projects,  as  of  July  1,  1967,  include  1,  177  single-purpose  flood 

prevention  structures.  The  permanent  sediment  pools  have  consider- 
able value  and  are  being  used  for  incidental  recreation.  Recreational 
use  and  public  access  to  these  structures  vary  considerably  and 
according  to  the  easements  provided.  Almost  all,  however,  are  pro- 


_1/  Forest  Wildlife  in  Appalachia,  Samuel  P.  Shaw,  USFS. 

2/  A standard  unit  of  use  consisting  of  a visit  by  one  individual  to 
an  outdoor  recreation  development  or  area  for  recreational 
purposes  during  any  reasonable  portion  or  all  of  a 24-hour  period. 
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viding  recreational  opportunities  at  least  to  families  and  friends  of 
the  owners  of  the  sites. 

With  careful  planning  and  further  development  by  landowners 
and  operators  and  local.  State,  and  Federal  agencies,  the  existing 
resources  could  provide  considerable  additional  outdoor  recreational 
opportunitie  s. 

The  continued  construction  of  farm  ponds  and  flood  control 
and  recreational  reservoirs  will  increase  water  acreage  for  fish 
production.  Increased  pollution  control,  restoration  of  strip-mined 
areas,  and  land  treatment  will  also  improve  and  increase  fish  and 
game  habitat  areas.  Singularly  or  in  combinations,  these  changes 
and  improvements  will  help  satisfy  the  pressures  for  hunting  and 
fishing  in  the  future. 

In  Appalachia,  recreational  opportunity  has  largely  been 
provided  by  developments  on  publicly  owned  lands,  National  Forests, 
National  Parks,  Tennessee  Valley  Authority  reservoirs,  U.  S.  Army 
Corps  of  Engineers  reservoirs,  and  state  parks  and  forests.  The 
demand  for  this  type  of  recreation  will  continue  to  increase. 

To  illustrate  the  importance  of  the  forest  land  for  out- 
door recreation,  in  1966  about  10.  5 million  visitor-days'  use 
(1  visitor-day  = 12  visitor -hour s)  were  recorded  in  the  N^t^onal 
Forests  within  the  Region.  Using  an  assumed  value  of  $2—  per 
visitor-day  use,  its  present  recreational  value  is  estimated  at  $21 
million  per  year.  By  2000,  the  number  of  visitor-days  to  these 
National  Forests  is  expected  to  increase  eight  or  more  times. 

Since  the  National  Forests  occupy  only  8 per  cent  of  the 
total  forest  land,  private  landowners,  who  now  control  over  65 
million  acres  or  85  per  cent  of  forest  land,  must  adjust  their  land 
management  to  meet  the  expected  demands  in  outdoor  recreation  and 
its  effect  on  the  economy  of  the  Region.  State  and  local  governments 
must  also  manage  their  forest  lands  for  increased  recreational  use. 


1/  ORRRC  Report  No.  24,  1962,  Economic  Studies  on  Outdoor 
Rec  reation. 
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5.  PROBLEMS  AND  NEEDS  OF  RESOURCE  DEVELOPMENT  h_OR 

Economic  grow th 

a . Land  use  and  treatment 

Pr i-  sent  and  expected  land  use  by  Water  Sub-Regions  is 
shown  in  table  I of  this  report.  These  figures  are  from  the  National 
Inventory  of  Soil  and  Water  Conservation  Needs  (CNI)  taken  m 1'iiB 
and  National  Forest  data. 

The  1958  CNI  shows  that  by  1975  there  will  be  9,  268,  800 
acres  of  cropland  in  Appalachia  with  the  dominant  problem  of  ero- 
sion needing  treatment.  The  type  of  measures  needed  are  those 
that  will  reduce  and  slow  runoff  and  soil  losses.  Cropland  on  whit  h 
excess  water  is  the  dominant  problem  is  expected  to  be  about  6C 

acres  by  1975.  Unfavorable  soil  conditions  will  be  the  dominant 
problem  on  an  additional  5 1 1,  300  acres.  There  is  also  expected  to 
be  about  1,  005,  300  acres  of  cropland  due  to  the  limiting  natural 
capabilities  of  the  soil  which  should  be  converted  to  less  intensive 
use  such  as  pasture,  woodland,  and  wildlife  land.  Land  treatment 
needs  for  cropland  by  Water  Sub-Regions  are  shown  in  table  XXXIV. 

Pasture  land  treatment  needs  by  1980  include  pasture  plant- 
ing on  about  4,  855,  800  acres  and  improvement  of  vegetative  cover  on 
another  5,  1 33,  900  acres.  Protection  from  overgrazing  and  invasion 
of  undesirable  plants  is  needed  for  an  estimated  2 , 887 , 600  acres. 
Treatment  needs  for  pasture  and  grassland  by  Water  Sub- Regions 
are  shown  in  table  XXXV  of  this  report. 

Surface  strip-mining  for  coal  has  left  vast  acreages  without 
adequate  vegetative  cover.  It  is  estimated  that  of  the  area  stripped 
for  coal  production  in  the  Region  about  634,  200  acres  have  not  been 
reclaimed.  This  not  only  causes  critical  erosion  and  stream  sen- 
mentation  problems  but  also  acid  pollution  of  streams. 

Erosion  damage  in  the  Appalachian  Region  includes  deteriora- 
tion of  the  soil  and  its  productivity  on  agricultural  and  forest  lands. 

In  addition,  there  is  loss  of  soil  from  roadbank  cuts  and  fills,  strip- 
mint-  spoils,  and  during  new  construction. 

Sediment  is  a product  of  erosion  and  a major  concern  in 
water  pollution.  It  greatly  exceeds  in  volume  the  combined  total  of 
all  the  other  substances  that  pollute  surface  water.  In  terms  ot 
volume,  such  suspended  soils  in  the  nation's  streams  amount  to  at 
least  700  times  the  loadings  caused  by  sewage  discharge.  Virtually 
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all  of  the  phosphate  and  pesticides  carried  by  streams  is  attached 
to  sediment  particles. 

Sediment  is  a costly  water  pollutant.  It  constitutes  a heavy 
economic  drain  in  terms  of  loss  of  valuable  top  soil,  obstructs  navi- 
gable streams,  fills  natural  channels  resulting  in  increased  flooding 
and  drainage  problems,  damages  aquatic  life,  and  imposes  a substan- 
tial cost  on  water  supply  agencies  for  water  clarification.  Increased 
costs  also  result  from  excess  wear  on  hydro-power  turbines  and  pump 
impellers. 

Based  on  studies  in  the  Potomac  Basin  and  other  comparable 
studies,  the  deposition  of  sediment  is  depleting  the  storage  capacity  of 
reservoirs  in  the  Region  at  the  rate  of  about  70,  000  acre-feet  each 
year. 


Sediment  affects  every  citizen.  It  means  higher  water  bills, 
higher  food  and  clothing  prices,  and  higher  taxes.  Estimates  indi- 
cate it  is  costing  the  people  of  the  Region  in  excess  of  $39  million 
annually. 


The  efficient  use  of  land  and  water  with  the  establishment  of 
necessary  conservation  treatment  and  management  measures  is 
essential  for  economic  growth  in  the  Appalachian  Region. 

b . F orest  management  and  development 

Most  of  the  forested  area  is  contributing  less  than  its 
full  potential  to  the  economic  growth  and  welfare  of  the  Region. 
Improved  protection  and  management  are  needed  to  realize  this 
potential  and  to  provide  high-quality,  better  regulated  runoff. 

A regionwide  study,  in  which  the  forest  lands  on  more  than 
100  upstream  watersheds  were  surveyed  and  analyzed  to  determine 
their  ability  to  infiltrate,  percolate,  and  store  precipitation,  indi- 
cates that  approximately  55  per  cent  of  the  forest  land  is  in  poor 
hydrologic  condition  1/,  27  per  cent  in  fair,  and  18  per  cent  in  good 
hydrologic  condition.  The  following  tabulation  gives  a reasonable 
picture  of  the  present  hydrologic  condition  by  Water  Sub-Regions: 


1/  Hydrologic  condition  is  the  relative  ability  of  specific  combina- 
tions of  soil  and  vegetative  cover  to  absorb  precipitation  and 
retard  runoff. 
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Sub- Region 


Present  Hydrologic  Condition 
(Thousand  Acres) 


Poor 

Fair 

Good 

A 

1,  500 

400 

100 

B 

3,  200 

3,  600 

3,  500 

C 

600 

500 

100 

D 

2,  800 

700 

300 

E 

12,  100 

2,  900 

1,  300 

F 

2,  400 

3,  500 

2,  400 

G 

6,  600 

4,  200 

3,  200 

H 

800 

700 

600 

I 

2,  800 

1,  100 

500 

J 

7,  600 

2,  100 

1,  600 

Total 

40,  400 

19, 700 

13,  600 

The  study  shows  that  poorly  planned  timber  cutting,  improper 
logging  operations,  poorly  engineered  and  constructed  logging  roads, 
land  clearing,  livestock  grazing,  and  uncontrolled  fires  are  the  pri- 
mary reasons  why  over  one-half  of  the  forest  land  is  in  a poor  hydrolo- 
gic condition.  The  results  have  been: 

1.  Loss  of  productive  organic  matter  and  topsoil. 

2.  Increased  susceptibility  to  flash  flooding. 

3.  Low  quality  or  polluted  water. 

4.  Loss  of  many  miles  of  beautiful  streams  and 
adjacent  land  for  recreational  use. 

5.  Damages  to  wildlife  habitat  and  fisheries. 

6.  Loss  of  timber  production. 

7.  Loss  of  aesthetic  values. 

The  following  tabulation  illustrates  the  present  average  annual 
soil  loss  from  forest  lands  by  Water  Sub-Regions: 
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Sub-Region 


Present  Erosion* 
(Tons  by  Year) 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 


66Z,  000 

2,  897,  000 
Z,  346,  000 

4,  166,  000 
10,  907,  000 

3,  534,  000 
14,  480,  000 

3,  065,  000 

5,  260,  000 
1Z,  718,  000 


Total  60,  035,  000 

^Computed  using  Musgrave's  soil  loss  production 
formula. 


At  the  present  time,  timber  growth  is  about  double  the 
volume  cut;  but  because  of  poorly  planned  harvest,  losses  to  fire, 
grazing,  insects,  and  disease,  residual  stands  are  generally  low 
in  quality.  The  growth  is  only  a small  part  of  the  potential  produc- 
tion that  is  possible.  Substantial  amounts  of  otherwise  merchant- 
able timber  cannot  be  logged  because  of  problems  of  accessibility 
and/  or  low  volumes  per  acre. 

Major  problems  in  attempting  to  get  good  forest  management 
practiced  by  landowners  have  been  their  lack  of  time  and  long-term 
investment  money  and  low  and  delayed  returns.  This  is  true  for 
both  public  and  private  forest  ownership.  The  bulk  of  forest  land  is 
in  small  private  ownerships  averaging  less  than  50  acres  in  size.  An 
increasing  amount  of  forest  land  is  owned  by  absentee  landowners, 
many  of  whom  seldom  visit  their  land  except  for  hunting  or  an  occa- 
sional week-end.  The  long-term  investment  needed  to  improve  forest 
conditions  simply  is  not  available  or  is  invested  in  other  opportunities 
with  quicker  returns. 

Many  landowners  are  not  equipped,  do  not  have  sufficient 
labor,  and/or  do  not  have  the  proper  skills  to  carry  out  the  needed 
forest  land  treatment  measures.  Even  with  Federal  cost- sharing, 
it  is  obvious  that  the  workload  of  needed  treatments  will  not  be 
accomplished  at  the  present  rate.  Further  incentive  is  needed, 
possibly  through  increased  Federal  cost- sharing.  This  would  help 
reduce  the  landowner's  need  for  long-term  investment  money.  However, 
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it  still  leaves  his  other  problems  of  lack  of  time,  labor,  equipment, 
and  skills.  A possible  solution^  to  these  problems  would  be  through 
the  organizing  and  equipping  of  full-time  work  crews.  They  would 
be  employed,  trained,  equipped,  \and  supervised  by  State  forestry 
organizations,  Soil  Conservation  districts,  or  private  contractors. 

The  work  crews  would  work  under  contract  to  landowners  and  pro- 
vide the  labor,  skills,  and  equipment  needed  in  installing  land  treat- 
ment measures.  Participating  landowners  would  be  required  to  pro- 
tect the  area  treated  from  fire,  pestsAand  grazing  and  follow  approved 
forest  management  and  cutting  practiced. 

Ownership  of  commercial  forestiland  is  shown  in  figure  9. 


1 


.A 


Farmer  & 

Misc. 

Private 


7%^  National  Forest 

Other  Public 
Forest  Industry 


Figure  9.  Ownership  of  Commercial  Forest  Land 


Multiple-use  forest  management  must  be  adopted  on  private 
forest  lands  if  the  basic  economy  in  the  mountain  and  plateau  areas 
is  to  develop  along  with  that  of  the  urban  area.  Wood,  water,  wild- 
life, recreation,  and  scenic  beauty  must  all  receive  recognition  ir. 
management  objectives.  Some  land  will  not  be  used  to  its  full  potential 
for  a single  purpose  to  give  the  greatest  dollar  return  or  the  greatest  unit 
output.  The  goal  should  be  the  most  judicious  use  of  the  land  for  some 
or  all  of  these  resources  and  related  services  to  meet  the  needs  of  the 
people. 

To  improve  and  maintain  forest  land  (both  public,  and  private) 
the  following  measures  and  assistance  are  needed: 

1.  Hydrologic  cultural  operations:  Included  are  forest  type 

conversion,  thinning  cuts,  weedings,  improvement,  salvage  and 
properly  conducted  harvesting  cuts . Such  operations 
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improve  forest  hydrologic  conditions  through  increase  of  litter, 
development  of  humus,  and  maintenance  of  .adequate  vegetative  cover 
All  measures  taken  to  alter  the  type  and  amount  of  vegetative  cover 
such  as  converting  brush  to  grass,  trees  to  grass,  and  understory 
removal  can  be  employed  to  effect  timing  of  water  yields.  It  is  esti- 
mated that  about  45  million  acres  need  this  treatment. 


Z.  Tree  planting:  Acreage  of  farmland  has  been  decreas- 
ing, a trend  that  is  expected  to  continue.  Some  of  this  results  in  idle 
land  that  returns  little  or  no  income  to  the  owner  or  community.  This 
land  is  often  subject  to  erosion  and  often  detracts  from  the  natural 
beauty  of  the  Region.  About  10.  6 million  acres  of  open  and  forest  land 
need  to  be  reforested  for  more  productive  use  and  to  reduce  runoff 
and  erosion. 


3.  Woodland  grazing  control:  Exclusion  of  livestock 
improves  hydrologic  conditions  by  preventing  soil  compaction  and  damage 
to  tree  roots,  seedlings,  and  other  ground  cover.  Preventing  this 
damage  allows  a litter  and  humus  layer  to  build  up,  providing  optimum 
conditions  for  good  infiltration  and  storage  of  water  in  the  soil.  It  is 
estimated  that  exclusion  of  livestock  is  needed  on  about  8 million 
acre  s. 


Woodland  Severely  Grazed 


r 


Erosion  Problems  Created  by  Improperly  Constructed 
and  Maintained  Logging  Roads 


4.  Erosion  control:  Abandoned  logging  roads,  skid 
trails,  eroding  streambanks,  and  otlie  r critically  eroding  areas  not 
properly  maintained  are  primary  sources  of  rapid  runoff  and  sedi- 
mentation. Many  of  the  roads  and  trails  which  have  not  revegetated 
naturally  become  channels  for  both  surface  and  subsurface  runoff, 
causing  extensive  erosion.  It  is  estimated  that  about  1.  8 million 
acres  need  stabilization  through  vegetative  and/or  structural  measures. 

5.  Technical  forestry  assistance:  To  the  landowner  to  plan 

and  install  measures  outlined  above.  This  involves  the  preparation 
of  23,  150  individual  management  plans  and  stimulation  of  landowner 
interest  and  participation  in  the  program. 

6.  Forest  protection:  Continued  forest  fire  protection  and 

insect  and  disease  control  are  essential  to  derive  maximum  bene- 
fits from  watershed  protection  and  management  practices.  Time 
limitations  precluded  a complete  study  of  fire  prevention  and  control 
needs  for  all  states  in  the  Region.  However,  an  accelerated  fire 
protection  program  is  badly  needed  on  about  3.  6 million  acres  of  a 
12-county  critical  fire  area  in  southwestern  West  Virginia.  Accelera- 
tion of  fire  control  facilities  is  needed  on  National  1 orest  lands. 
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Insects  and  diseases  causes  significant  losses  in  commercial 
hardwoods.  These  losses  include  tree  mortality,  growth  loss,  and 
reduction  in  quality  and  grade.  Although  present  knowledge  of  hard- 
wood insects  and  diseases  is  limited,  these  losses  can  be  reduced. 
Efforts  to  determine  the  biology  of  these  organisms  and  their  impact 
must  be  accelerated  by  research  and  control  agencies. 

7.  Land  ownership  development:  Private  forest  land 
will  be  counted  on  in  the  years  ahead  to  produce  larger  shares  of 
forest  resources  for  the  Region.  Yet,  many  small  forest  ownerships 
are  inefficient  operating  units  or  ineffectively  located  to  practice 
forest  management  as  a major  enterprise.  Also,  many  acres  of  pri- 
vate forest  land  have  been  strip-mined  and  have  not  been  adequately 
reclaimed.  The  job  of  protecting  and  developing  the  thousands  of 
acres  of  forest  land  in  small  private  ownerships  is  tremendous,  and 
development  is  difficult  because  motivation  and  cooperation  of  the 
landowners  are  directly  involved.  Private  landowners  who  have  not 
changed  forest  management  practices  over  the  past  half  century  are 
experiencing  depleted  resources,  low  incomes,  persistent  unemploy- 
ment, and  substandard  living  conditions. 

Small  ownerships  within  boundaries  of  public  forest  land 
create  many  problems  for  forest  managers  due  to  the  many  frag- 
mented tracts,  blocked  access,  illogical  boundaries,  timber  tres- 
pass, and  other  similar  situations  that  raise  cost  and  reduce  effi- 
ciency in  forest  management.  A program  of  public  acquisition  by 
states.  Federal  Government  or  other  governmental  units  should  pro- 
ceed where  development  and  management  will  not  otherwise  be 
accomplished.^/  Over  a 10-year  period,  it  is  estimated  that  Z.  7 
million  acres  should  be  acquired  for  public  use  and  protected  and 
developed  for  maximum  sustained  yield  of  all  forest  resources. 

c.  Floodwater  damages  and  flood  prevention 

The  floodwater  damage  to  upstream  watersheds  in  the 
Appalachian  Region  is  usually  caused  from  high-intensity  storms 
and  flash  runoff.  Channel  obstructions,  lack  of  flood  prevention 
structures,  and  poor  hydrologic  condition  of  the  land  greatly  contri- 
bute to  flooding. 


1/  Appalachia’s  Forest  Resources  - Timber.  President's  Appalachian 
Regional  Commission,  1963. 


A high  percentage  of  the  floods  occur  during  the  growing 
season.  They  occur  on  the  average  of  two  to  four  time  6 a year. 

Damages  from  flooding  are  to  row  and  truck  crops,  pasture,  woods, 
public  roads,  railroads,  bridges,  urban  centers,  farm  roads,  fences, 
livestock,  and  farm  buildings. 

Flooding  can  cause  several  weeks'  delay  in  planting  and 
harvesting  crops.  This  tends  to  lower  yields  or  may  destroy  the 
entire  crop.  The  economic  impact  to  an  area  from  severe  flooding 
generally  causes  a decline  in  the  agricultural  economy,  which  is 
never  recovered. 

Based  on  the  1967  Conservation  Needs  Inventory  for  Water- 
sheds, the  total  average  annual  floodwater  damage  in  upstream  water- 
sheds of  the  Appalachian  Region  is  $94.  8 million.  Of  this  amount, 

$24,  446,  000  occurs  in  watersheds  studied  to  November  1,  1967. 

Tables  XXVIII- B,  XXX-B(3),  XXX-C(3),  XXX-E,  XL-C,  and  XLI-C 
summarize  $20,  335,  600  of  these  damages.  The  remaining  $4,  111,  000 
occur  in  the  Potomac  River  Basin.  This  total  floodwater  damage 
occurs  to  an  estimated  5.  2 million  acres  of  agricultural  land  and  234,  200 
acres  of  urban  areas.  This  represents  over  82  per  cent  of  all  land 
in  the  Region  which  is  presently  subject  to  flooding  and  about  4.  5 per 
cent  of  the  total  land  area. 

The  reduction  of  present  and  future  floodwater  damages  by 
upstream  water  resource  developments  is  essential  to  encourage  and 
attain  economic  growth  in  the  Appalachian  Region. 

Reduction  of  flood  damages  to  crop,  pasture,  and  forest  land 
encourages  and  permits  land  to  be  used  more  intensively  and  within 
its  natural  capability.  Profits  are  greater  due  to  yield  increases, 
less  replanting,  and  lower  per  unit  harvesting  costs. 

The  r eduction  of  flood  damages  to  other  agricultural  proper- 
ties is  a saving  of  operation  and  maintenance  expenses  to  the  farmers. 
The  benefits  from  reduced  damages  to  transportation  facilities  are 
direct  benefits  to  all  people. 

Crop  and  pasture  damages  from  flooding  in  upstream  water- 
sheds studied  to  November  1,  1967  are  estimated  at  $10,  268,  700 
annually. 


Damages  from  sediment  occur  to  drainage  and  irrigation 
ditches,  equipment,  and  facilities.  The  cost  can  include  the  clean- 
out and  maintenance  of  the  channel,  which,  if  not  done,  results  in 
the  reduction  of  crop  yields  and  income. 
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The  economic  effect  of  erosion  and  sediment  is  the  loss  of 
crops,  increased  production  cost,  and  reduced  income.  For  recrea- 
tion, it  means  a loss  in  fishing,  hunting,  and  other  recreational 
and  scenic  values. 

Also,  there  are  extensive  damages  to  railroads,  farm  roads, 
and  highways.  The  additional  cost  for  sediment  removal  eventually 
falls  on  the  local  economy.  There  may  also  be  considerable  damage 
to  municipal  and  industrial  water  supplies.  The  major  cost  is  for 
additional  treatment  and  greater  replacement  of  machinery  due  to 
wear  by  sediment.  The  total  damage  amounts  to  an  estimated 
$631,  200  annually. 

Flood  damages  to  other  agricultural  property,  such  as  farm 
roads,  buildings,  fences,  machinery,  and  livestock,  for  these  water- 
sheds are  estimated  at  $754,  000  annually.  This  loss  is  a tremendous 
burden  on  the  individual  farmers,  not  only  in  lost  income  but  also 
in  additional  expenses  for  replacement  of  machinery,  livestock,  etc. 
This  places  a further  strain  on  the  local  agricultural  economy. 

Transportation  facilities,  such  as  roads,  railroads,  bridges, 
and  culverts,  receive  damages  estimated  at  $2,  002,  800  annually. 

These  losses  are  considerable,  and  the  expense  of  replacement  or 
repair  results  in  an  additional  burden  on  the  local  economy.  These 
expenses  are  generally  met  through  increased  rates  and  property- 
tax  assessments. 

The  urban  floodwater  damages  in  upstream  areas  are  esti- 
mated at  $7,  754,  500  annually.  This  is  particularly  serious  since 
most  development,  because  of  the  steep  topography  of  upstream  areas, 
is  and  must  occur  on  the  narrow  flood  plains.  This  tends  to  discourage 
development  and  growth.  To  a large  extent,  this  damage  falls  on 
the  individual  property  owner.  Some  owners  have  sufficient  resources 
to  clean  up,  repair,  and  continue  to  live  in  their  homes  and  operate 
their  businesses.  There  are  others  who  lose  their  life  savings,  homes, 
and  businesses,  and  must  depend  upon  others  for  their  rehabilitation 
and  livelihood. 

These  devastating  floods  not  only  destroy  entire  homes  and 
businesses  but  also  contribute  to  extensive  damage  to  houses,  garages, 
lawns,  gardens,  fences,  sidewalks,  cars,  household  furnishings,  and 
business  merchandise.  Floods  also  interrupt  the  operation  of  many 
industries,  putting  people  out  of  work  and  causing  losses  in  wages 
and  salary  income. 
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Urban  Flooding 


The  total  impact  of  flood  damages  on  the  local  economy  of 
an  urban  area  is  almost  incomprehensible.  The  tremendous  cost 
of  building  new  homes,  businesses,  schools,  and  churches,  the  task 
of  cleaning  up  debris,  sediment,  and  litter,  and  the  refurnishing  of 
homes  and  restocking  of  merchandise  is  a drain  on  the  local  economy 
which  may  take  several  years  to  recover.  Overall,  under  these  con- 
ditions it  is  almost  impossible  to  attract  new  industry  so  vital  for 
the  economic  development  of  the  growth  areas. 

Other  economic  aftereffects  of  urban  damages  are  the  loss 
of  wages  when  industries  and  businesses  are  closed  down;  the  increase 
in  taxes  after  the  flood  to  pay  for  cleanup  by  the  city,  county,  and 
state;  and  the  raising  of  rates  by  utilities  to  offset  the  losses  they 
sustain. 


Indirect  damages  generally  include  the  interruption  and 
detouring  of  traffic  due  to  roads  being  flooded  or  damaged,  the 
interruption  of  public  utility  services  resulting  in  loss  of  food  in 
freezers  and  of  perishable  agricultural  products  which  cannot  be 
stored  or  brought  to  market,  the  loss  of  income  to  business,  the 
expense,  hardship,  and  inconvenience  of  people  flooded  out  of  their 
homes.  This  damage  is  estimated  at  $2,  135,  500  annually. 

Although  these  damages  may  not  occur  after  each  flood, 
when  they  do  occur  it  causes  a significant  impact  on  the  local 
economy. 

d.  Drainage 


L.  


Studies  indicate  there  are  3,592,700  acres  of  cropland 
in  the  Appalachian  Region  that  have  not  been  properly  drained.  Acres 
of  cropland  needing  drainage  and  feasible  to  drain  by  capability  sub- 
class (w  or  wet  soils)  in  the  Appalachian  Region  are  as  follows: 

Land  Capability  Needing  Feasible  Per  Cent 

Sub- Class  Drainage  to  Drain  of  Total 


IIw 

1, 561, 100 

955,000 

61 

IIIw 

1,774,600 

1,286,800 

73 

IVw 

257,000 

109,800 

43 

Total 

3,592,700 

2,351,600 

65 

Source: 

1958  National  Inventory  of  Soil  and 

Water 

Conservation  Needs. 
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This  land  has  the  natural  inhibitory  factor  of  wetness;  and, 
although  it  is  presently  in  crops,  65  per  cent  should  be  drained  for 
more  profitable  crop  production.  The  remaining  35  per  cent  of  the 
cropland  would  not  respond  to  drainage  sufficiently  to  make  it 
economically  feasible.  About  916,  000  acres  or  39  per  cent  will 
require  project-type  action  to  efficiently  correct  the  problem. 

Drainage  of  cropland  incapability  sub-classes  other  than 
IIw,  IIIw,  and  IVw  is  not  recommended. 

The  potential  benefits  from  drainage  and  associated  manage- 
ment are  summarized  by  Water  Sub-Regions  in  table  XXXVIII. 

There  are  presently  2 , 3 5 1 , 600  acr  e s of  cropland  in  the  Appalachian 
Region  that  will  respond  to  drainage  sufficiently  to  make  it  economi- 
cally feasible.  Besides  yield  increases  from  drainage,  there  will 
be  additional  yield  increases  from  associated  management,  such  as 
more  timely  planting,  cultivation,  and  harvest. 

e.  Water  supply  and  quality 

Rural  water  supply  is  a problem  in  many  upstream  areas 
in  the  Region.  The  problem  involves  present  and  future  domestic 
water  needs,  including  fire  protection.  The  recently  completed  1967 
CNI  for  Watersheds  shows  that  a little  over  37  per  cent  of  the  upstream 
watersheds  will  require  some  project— type  action  to  meet  these  needs. 

The  municipal  and  industrial  water  supply  problems,  includ- 
ing quality,  availability,  treatment,  and  distribution,  are  extensive  in 
some  of  the  upstream  watersheds  and  rural  c ommunitie s of  the  Appala- 
chian Region.  Shortage  of  water  can  have  a tremendous  detrimental 
impact  on  the  local  economy.  Water  supply,  both  quantity  and  quality, 
is  a major  consideration  in  selecting  a location  by  some  industries. 

This  has  kept  industrial  development  to  a minimum  and  greatly 
slowed  economic  growth  in  many  parts  of  Appalachia. 

Needs  for  industrial  and  municipal  water  supply  were  reported 
by  many  communities  and  determined  from  studies  made  by  the 
r . Federal  Water  Pollution  Control  Administration.  Many  of  the  identi- 

fied problem  areas  are  located  in  or  adjacent  to  upstream  watersheds 
studied  in  this  survey.  The  1967  CNI  for  Watersheds  shows  that  in 
upstream  watersheds  of  the  Region  over  24  per  cent  have  water 
problems  relating  to  municipal  and  industrial  water  supplies.  An 
acceleration  of  upstream  water  resource  developments  with  storage 
for  this  purpose  is  an  absolute  necessity  for  future  economic  growth 
of  the  Region. 
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Water  quality  problems  are  numerous  throughout  the  Appala- 
chian Region.  There  is  a great  need  for  additional  storage  for  water 
quality  management  to  augment  low  stream  flow.  One  problem  con- 
cerning water  quality  in  the  upstream  watersheds  results  from  low  base 
stream  flow  during  summer  and  early  fall  months.  The  problem  is 
further  aggravated  and  complicated  by  acid  mine  drainage,  untreated 
or  insufficiently  treated  industrial  and  municipal  sewage,  and  sedi- 
mentation resulting  from  eroding  watersheds  and  construction  sites. 
This  contributes  to  an  already  depressed  local  economy  and  makes 
economic  growth  difficult,  if  not  impossible.  The  1967  CNI  for  Water- 
sheds shows  that  almost  49  per  cent  of  upstream  watersheds  has  the 
problem  of  water  quality  management.  Water  quality  management 
needs  have  been  studied  by  the  Federal  Water  Pollution  Control  Adminis 
tration.  See  Appendix  D --  Water  Supply  and  Water  Pollution  Control 
for  more  details. 


Inadequate  Water  Supply  Reservoir 
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Sediment  Damage  and  Pollution  Problem  Caused 
By  Mining  Operations 

In  the  Appalachian  Region,  water  supply  for  fish  and  wild- 
life resources  is  excellent  in  some  areas  and  almost  nonexistent 
in  others.  This  lack  of  water  in  some  areas  is  due  to  low  stream 
flow  during  the  late  summer  and  early  fall  months  and  the  extremely 
limited  number  of  natural  and  man-made  impoundments.  The  1967 
CNI  for  Watersheds  shows  almost  60  per  cent  of  the  upstream  water- 
sheds have  a need  to  improve  or  increase  the  fish  and  wildlife  popu- 
lation through  water  resource  developments.  The  total  effect  on 
the  local  economy  is  harmful  and  compounded.  This  results  when  local 
people  spend  money  traveling  outside  the  area  to  hunt  and  fish,  as 
well  as  the  loss  of  income  from  sportsmen  who  would  be  attracted 
from  outside  the  Region  to  hunt  and  fish.  Many  industries  will  not 
locate  in  areas  where  outdoor  recreation  facilities  are  not  reasonably 
close.  This  has  also  slowed  economic  growth  of  several  areas. 

The  opportunity  to  increase  fish  and  wildlife  resources  is 
excellent.  Use  of  additional  storage  in  the  upstream  water  resource 
developments  to  maintain  stream  flow  and  provide  additional  surface 
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water  for  fishing  and  hunting  would  be  a big  factor  in  attracting 
people  from  outside  the  Region.  The  influx  and  expenditures  by 
people  from  outside  the  Region  has  a particular  beneficial  effect 
on  the  local  economy.  Appendix  G --  Fish  and  Wildlife  prepared 
under  this  survey  gives  more  details  on  this  subject. 

Although  there  has  been  an  increase  in  the  number  of  farm 
ponds  used  for  irrigation,  water  supply  has  generally  not  been  a 
limiting  factor  restricting  irrigation  in  Appalachia.  The  limiting 
factors  are  such  items  as  high  capital  investment  in  irrigation  equip- 
ment, topography,  lack  of  good  agricultural  land,  and  low  net  returns. 

Since  Appalachia  is  a high  rainfall  region,  irrigation  practiced 
is  supplemental  in  type  and  subject  to  fluctuations  of  weather  condi- 
tions. For  example,  a series  of  dry  years  will  stimulate  interest  in 
the  practice  and  considerable  expansion  of  irrigated  acreage  results. 
However,  it  is  primarily  on  small  plots  of  high-value  specialty  crops, 
such  as  tobacco,  truck  crops,  orchards,  and  tree  nurseries,  and  is 
more  of  an  emergency  measure  than  a standard  practice.  Conversely, 
in  years  of  adequate  or  surplus  rainfall  during  the  growing  season,  the 
irrigated  acreage  usually  declines.  This  is  borne  out  by  the  reduction 
in  irrigated  acreage  in  the  Region  from  1954  to  1959  as  shown  in  table 
XXXIX.  However,  the  1967  CNI  for  Watersheds  shows  an  estimated 
147,  400  acres  suitable  for  irrigation  in  the  upstream  watersheds 
requiring  some  type  of  project  action  because  of  inadequate  supply 
or  distribution  systems,  or  both. 

Recent,  unpublished  research  by  the  Economic  Research 
Service  indicates  that  only  modest  returns  can  be  expected  from  irri- 
gation of  field  crops  on  the  average  farm  under  average  weather  and 
soil  conditions  in  Appalachia.  This  probably  accounts  for  the  general 
lack  of  interest  in  irrigation.  However,  irrigation  is  expected  to  show 
a gradual  upward  trend  in  future  years,  especially  for  high-value 
specialty  crops  produced  under  intensive  management  and  on  soils 
with  limited  water-holding  capacity. 

f.  Recreation 

Water-oriented  and  -related  recreational  needs  far  exceed 
the  supply  in  most  of  the  Appalachian  Region.  The  1967  CNI  for 
Watersheds  shows  a little  over  57  per  cent  of  upstream  watersheds 
have  need  to  improve  or  develop  water-oriented  recreation  facilities. 
Demand  for  recreation  is  increasing  and  more  and  more  people  are 
turning  to  nonurban  areas  for  satisfaction  of  recreation  wants.  Parti- 
cipation rates  at  public  and  private  outdoor  recreation  areas  are 
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exceeding  anticipated  levels.  Recreation  demand  is  expected  to  triple 
or  quadruple  by  the  year  2000. 


The  deficiency  of  recreational  opportunities  is  due  mainly  to 
lack  of  impoundments,  inadequate  stream  flow,  polluted  waters,  as 
well  as  insufficient  development  of  recreational  facilities.  As  a re- 
sult, many  people  in  certain  areas  of  the  Region  go  elsewhere  to 
participate  in  recreational  activities.  This  causes  a loss  of  income 
to  the  local  economy,  not  only  from  people  within  but  also  from  people 
outside  the  area. 

The  greatest  demand  and  largest  needs  in  terms  of  activity- 
days  by  1980  for  the  Region  will  be  for  swimming  facilities.  Second 
in  magnitude  will  be  picnicking,  third  boating,  and  fourth  camping. 
There  must  be  an  increase  and  enlargement  of  present  facilities  or 
construction  of  new  developments  to  meet  the  future  demands  for 
recreation.  The  physical  requirements  and  opportunities  in  the  Region 
for  upstream  water  resource  developments  to  provide  storage  for 
recreation  is  almost  unlimited.  In  many  areas  of  the  Region  such 
developments  represent  the  best,  if  not  the  only,  chance  to  improve 
the  local  economy. 

With  the  present  level  of  development,  the  recreational 
resources  can  support  almost  90  million  recreation- day s annually. 

The  present  demand  totals  281  million  recreation-days.  To  meet  pre- 
sent additional  needs,  600,  000  acres  of  impounded  water  will  be 
required  for  boating;  20,  000  acres  of  land  for  camping;  and  30,  000 
acres  of  land  for  picnicking.  For  present  fishing  needs,  more  than 
140,  000  additional  acres  of  surface  water  are  required.  With  proper 
management  these  needs  could  be  met  by  the  acres  required  for  boating. 

Projected  demand  is  estimated  to  be  491  million  recreation- 
days  by  1980.  The  projected  1980  needs  without  any  additional  develop- 
ments will  require  1.  5 million  acres  of  impounded  water  for  boating, 
including  almost  145,  000  acres  for  fishing,  and  150,  000  acres  of  land 
must  be  developed  for  camping  and  picnicking.  More  detailed  problems 
on  recreation  are  covered  in  Appendix  F --  Recreation  and  Aesthetics, 

,i  made  under  this  survey. 

Recreational  developments  are  needed  on  public  lands  to  high- 
light natural  attractions  through  trails,  overlooks,  impoundments, 
and  other  developments.  Recreational  opportunities  within  the  15 
National  Forests  include  impoundments,  facilities  for  public  use,  and 
special  projects  such  as  Mount  Rogers  and  Spruce  Knob-Seneca  Rocks 
National  Recreation  Areas.  These  developments  are  set  forth  in  more 
detail  in  Appendix  F --  Recreation  and  Aesthetics  of  this  survey. 
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The  large  number  of  private  ownerships  within  public  land 


boundaries  is  often  a limiting  factor  in  developing  good  recreational 
sites.  Broken  land  patterns  often  make  it  difficult  or  impossible  to 
tully  develop  some  sites.  An  accelerated  public  land  purchase  pro- 
gram is  necessary  if  the  opportunity  for  utilizing  these  sites  for 
public  recreation  is  not  to  be  lost.  Potential  sites  for  development 
of  swimming  facilities,  for  example,  are  scarce. 

State  and  Federal  lands  alone  can  not  hope  to  supply  oppor- 
tunities lor  all  people  seeking  outdoor  recreation.  Suitable  sites  on 
private  lands  must  also  be  developed.  Tourist  attractions  and  accommo- 
dations should  be  encouraged. 

National  Forests  in  Appalachia  experienced  a 30  per  cent  in- 
crease in  hunting  and  a 32  per  cent  increase  in  fishing  between  1950-60. 
Main  reasons  for  the  increased  hunting  and  fishing  pressure  on  the 
National  Forests  are: 

1.  Large  areas  of  accessible  land. 

2.  Better  managed  wildlife  habitat. 

i.  Increased  posting  of  private'  lands. 

The  increase  in  demand  for  hunting  and  fishing  opportunities 
is  expected  to  continue.  One  problem  for  land  managers  is  attainment 
of  proper  distribution  of  hunters  and  fishermen.  Limited  funds  have 
prevented  extensive  fish  and  wildlife  habitat  development  of  National 
Forests  as  well  as  of  private  lands  to  permit  better  hunter  and  fisher- 
men distribution. 

Development  of  habitat,  including  food  plots,  ponds,  food  and 
cover  shrubs,  openings  and  stream  improvements,  and  habitat  surveys 
are  needed  to  meet  present  and  future  hunting  and  fishing  demands. 

The  estimated  needs  for  National  Forests  alone  are  approximately: 

2.  8 million  acres  of  game  habitat  analysis;  84,  000  acres  of  forest 
wildlife  openings;  40,  000  acres  of  food  plots  (seeding  and  planting); 

22,  000  acres  of  forage  plant  release;  45,  600  acres  ot  stream  and 
lake  surveys;  1,  900  acres  of  small  water  impoundments  including 
waterholes,  potholes,  waterfowl  impoundments,  and  others.  Public 
lands  can  never  meet  all  the  hunting  and  fishing  demands.  Incentives 
must  be  provided  to  make  it  profitable  for  the  private  landowner  to 
supply  hunting  and  fishing  opportunities  for  the  general  public. 


Construction  of  transportation  facilities,  other  than  interstate 
routes  and  connecting  links,  has  not  been  adequate  for  developing  the 
recreation,  fish  and  wildlife,  and  other  forest  resource  potentials  of 
the  Region.  Conservative  estimates  are  that  nearly  6,  600  miles  of 
new  roads  and  trails  and  related  facilities  are  badly  needed  within  the 
National  Forests  to  open  areas  for  recreation,  better  distribution  of 
hunting  and  fishing  pressures,  and  for  management  and  protection  of 
other  forest  and  water  resources. 

g.  Pollution  and  pollution  control 

Pollution  problems  in  the  upstream  areas  of  Appalachia  are 
numerous  and  widespread.  Sources  most  widely  recognized  are  indus- 
trial, municipal,  acid  mine  drainage,  sediment,  organic  chemicals, 
oil,  and  recreational.  Pollution  from  industrial  sources  arise  from 
disposal  of  waste  matter,  both  organic  and  inorganic,  into  lakes, 
streams,  and  other  water  areas.  This  is  generally  caused  from  lack 
or  inadequate  treatment  of  effluent  before  discharging  into  streams. 

During  coal  mining  operations,  the  iron  and  sulphur-bearing 
materials  are  exposed  to  the  air  and  water.  With  water  and  air, 
oxidation  transforms  these  substances  into  ferr osulphate  and  sulphuric 
acid.  This  causes  pollution  and  makes  the  streams  useless  for  fish 
and  wildlife.  Also,  it  discourages  new  industry  from  locating  near 
these  streams;  therefore,  it  denies  the  Appalachian  area  of  new 
industrie  s. 

An  acceleration  of  industrial  and  municipal  pollution  control 
is  necessary  to  encourage  economic  growth  in  the  Region.  This  can 
be  accomplished  by  greater  treatment  and  development  of  new  treat- 
ment technology.  Where  low  stream  flow  is  a water  quality  problem, 
additional  storage  is  possible  in  most  of  the  upstream  water  resource 
development  s. 

Soil  erosion  and  consequent  pollution  of  surface  water  by 
sediment  is  one  result  of  uncontrolled  runoff.  Excessive  erosion 
occurs  on  mismanaged  agricultural  and  forest  lands,  spoil  from  mining 
operations,  construction  projects,  and  other  areas  where  vegetative 
cover  is  severely  disturbed  or  lacking.  Sediment  causes  excessive 
wear  on  equipment  and  increases  treatment  cost  for  public  water 
supply.  Sedimentation  of  streams,  lakes,  and  ponds  adversely  affects 
aquatic  plant  and  animal  growth  and  the  biologic  balance. 

Acceleration  of  land  treatment  measures  for  all  agricultural 
and  forest  land,  especially  on  critically  eroding  areas  such  as  strip- 
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mine  spoils,  are  essential  to  reduce  pollution  from  sediment  and  acid 
mine  drainage.  Additional  measures  are  needed  to  control  or  prevent 
detrimental  washings  from  refuse  piles  resulting  from  coal  mining 
and  steel  and  other  manufacturing  processes;  control  runoff  and  sedi- 
ment from  construction  of  expanding  urban  areas  with  particular  atten- 
tion to  modifying  methods  of  land  clearing,  grading,  and  street  con- 
struction; control  of  runoff  and  sediment  during  the  vast  new  highway 
construction  program;  and  control  of  inorganic  waste  resulting  from 
agricultural  and  industrial  production. 

Organic  chemicals  (farm  fertilizers  and  insecticides)  have 
occasionally  contributed  to  fish  and  wildlife  kills  when  used  improperly. 
Better  control  and  information  on  proper  use  of  chemicals  in  agricul- 
tural and  forest  production  must  be  developed  to  reduce  any  chance  of 
detrimental  effect  on  fish  and  wildlife. 

Leakage  and  spills  during  the  production  and  transportation 
of  oil  causes  pollution.  In  addition,  salt  water  usually  associated  with 
oil  production  is  a major  cause  of  pollution  in  some  areas. 

Pollution  can  affect  the  temperature,  color,  taste,  and  smell 
of  water  and  surrounding  area.  Water  can  be  offensive  aesthetically 
but  not  necessarily  a danger  to  health,  while  other  water  may  look 
harmless  but  be  dangerous  to  humans,  animals,  and  plant  life.  The 
pollution  of  swimming  areas  will  cause  the  areas  to  be  unsafe  or  so 
repulsive  as  to  lose  all  its  recreational  value. 

Thermal  pollution,  either  from  industrial  sources  or  from 
stream  management  practices,  can  raise  the  temperature  of  the 
water  above  the  point  that  game  fish  can  endure,  thus  reducing  or 
eliminating  fishing  as  a recreational  input  into  the  economy  of  an 
area.  It  is  becoming  a key  problem  on  the  marginal  trout  streams 
in  Appalachia.  The  maximum  water  temperature  that  any  species 
of  trout  can  endure  is  approximately  70  degrees.  The  scrappy  little 
brook  trout  can  tolerate  stream  temperatures  up  to  a maximum  of 
67  degrees.  Therefore,  along  those  streams  that  approach  the 
southern  limits  for  trout,  special  measures  should  be  taken  to 
maintain  and  enhance  the  fishery.  These  include  leaving  or  develop- 
ing both  high  and  low  shade  along  the  bank  as  the  stream  traverses 
open  areas  such  as  pastures  or  croplands;  preserving  streamside 
strips  during  logging  operations;  installing  cold  water  release 
features  in  any  structures  installed;  and  avoiding  or  eliminating 
other  elements,  such  as  overflow  from  shallow  ponds,  that  might 
raise  the  temperature  of  water  in  trout  streams  by  even  a small 
amount  during  hot  summer  months. 
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Economic  impact  from  pollution  includes  impairment  to 
health,  increased  cost  for  water  treatment,  loss  of  recreational  uses, 
and  depreciated  property  values.  It  is  also  a definite  detriment  to 
industrial  development  and  economic  growth. 

h.  Employment  and  income 


Resource-oriented  problems  affect  employment  to  a 
considerable  extent.  Employment  in  agriculture  and  mining  is 
declining.  Agricultural  employment  in  37  3 of  the  397  counties  of 
Appalachia  dropped  from  773,  000  in  1950  to  375,  300  in  I960.  Employ- 
ment in  mining  decreased  from  475,  100  to  198,  500  during  the  same 
period.  These  employment  figures  show  a loss  of  674,  300  jobs  over 
a 10-year  period.  A similar  comparison  of  employment  losses  for 
other  industries  shows  Appalachia's  losses  proportionally  greater 
than  those  for  the  Nation. 

This  decline  in  employment  in  these  resource-oriented  indus- 
tries has  released  a large  supply  of  labor  which  has  been  available 
for  employment  in  other  industries.  Job  opportunities  have  been 
scarce  in  the  Region,  resulting  in  large-scale  unemployment  and 
out  migration. 

The  high  rate  of  unemployment  has  contributed  to  the  low  per 
capita  income  levels  common  to  the  Region.  Average  incomes  might 
be  even  lower  were  it  not  for  the  large  number  of  migrants  from  the 
Region. 


Water  and  related  land  resource  development  can  contribute 
to  present  and  future  employment  and  income  of  the  Appalachian 
Region.  Increases  in  income  resulting  from  more  intensive  land 
use  and  treatment,  flood  prevention,  drainage,  irrigation,  recrea- 
tion, and  improvements  in  water  supply  and  quality  can  help  to 
increase  and  stabilize  both  employment  and  income. 

In  the  agricultural  sector  of  the  economy,  an  increase  in  farm 
production  can  result  in  larger  incomes  to  processors  of  farm  products 
and  operators  of  farm- supply  businesses  as  well  as  farmers.  Increases 
in  employment  can  also  result  but  are  less  likely  because  of  the  high 
rate  of  underemployment  in  the  Region.  Stabilization  of  the  economy 
through  reduction  of  year-to-year  variations  in  agricultural  production 
may  be  as  important  as  the  increases  in  average  income  over  time. 

In  forest-based  industry,  the  two  problems  which  apparently 
influence  employment  are:  (1)  relatively  low  skill  levels  of  the 
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unemployed  labor  force,  and  (i)  the  predominance  of  older  workers 
resulting  from  the  migration  of  younger  workers  from  the  Region. 
Training  v.  ill  be  needed  to  develop  the  skills  required  by  timber 
industries.  Labor  in  the  higher  skilled  class  is  probably  more 
readily  trained  for  new  jobs  in  industry  than  labor  in  the  lower 
skilled  c lasses.  However,  the  employment  opportunities  that  will 
develop  through  planned  accelerated  land  treatment  programs  will 
be  best  fitted  to  the  lower  skilled  classes. 

Additional  water  resource  development  can  create  more 
job  opportunities  and  could  contribute  to  the  economic  growth 
necessary  to  meet  the  benchmark  projections  of  the  Appalachian 
Water  Resource  Survey. 

i.  Economic  growth 

The  economic  benchmarks  set  by  the  Appalachian  Water 
Resource  Survey  represent  goals  for  the  economic  growth  of  the 
Region.  If  attained,  they  would  mean  a reversal  of  the  long-time 
downward  trend  of  the  general  economy  of  the  Region  and  an  economic 
growth  rate  well  above  the  national  average.  Agriculture  would  remain 
an  important  industry  in  the  Region's  economy,  even  through  it  would 
account  for  a smaller  share  of  the  total  than  at  present.  Volume  and 
value  of  production  of  forest-based  industry  is  projected  to  more  than 
double. 

The  attainment  of  benchmark  projections  will  require  each 
sector  of  the  economy  to  contribute  to  the  economic  growth  of  the 
Region.  Water  and  related  land  resource  development  will  be  needed 
if  agriculture  and  forestry  are  to  contribute  their  optimum  shares  of 
the  economic  growth. 

In  some  locations  where  wood  supply  is  adequate,  lack  of  an 
adequate  supply  of  high-quality  water  prevents  establishment  of  a 
wood-pulp  industry.  In  other  locations,  lack  of  nearby  sources  of 
pine  pulpwood  is  a handicap  for  mills  manufacturing  paper  requiring 
at  least  ZO  per  cent  pine  pulp.  Many  timber  stands  cannot  be  used 
for  industrial  purposes  at  present  because  of  isolation  or  remoteness 
from  transportation  facilities.  Lack  of  quality  timber  presents 
problems  for  industries  with  exacting  requirements  in  dimensions 
and  quality. 
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Development  of  private  timber  resources  is  a key  element 
of  the  public  effort  that  is  needed  in  Appalachia.  To  achieve  real 
and  lasting  improvement  in  the  timber-based  sector  of  the  economy, 
i much  better  organization  and  management  of  the  privately  owned 

timber  resources  and  more  efficient  processing  and  marketing 
facilities  are  needed. 

Section  204,  Timber  Development  Organizations  (TDO1  s), 
of  the  Appalachian  Regional  Development  Act  of  1965  authorizes  a 
new  approach  to  private  forest  land  management  problems.  Federal, 
State,  and  private  efforts  should  be  combined  and  coordinated  to 
develop  efficient  non-profit  corporations  to  deal  with  all  aspects 
of  local  timber  growing,  harvesting,  and  marketing  in  a multiple- 
use  framework.  Other  existing  programs  can  also  be  used  effec- 
tively to  assist  private  efforts.  Work  crews  could  be  organized, 
equipped,  and  trained  to  carry  out  the  resource  development  projects 
initiated  through  TDO' s. 

Increases  in  agriculturally  related  employment  and  income 
I can  result  from  resource  development.  Such  increase  will  help  to 

produce  a favorable  rate  of  general  economic  growth.  There  must 
be  other  resource  development  in  the  Region  if  there  is  to  be  a 
revival  of  economic  growth. 
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. EXISTING  RESOURCE  DEVELOPMENT  PROGRAMS 


The  U.  S.  Department  of  Agriculture  administers  many  pro- 

f grams  aimed  at  conserving,  developing,  and  using  our  natural 

resources.  These  programs  have  grown  over  the  years  and  now  con- 
stitute a major  portion  of  the  Federal  plan  for  flood  control,  irrigation, 
water  supply,  recreation,  rural  electric  power,  and  other  related 
purpo  se  s . 

a.  Rural  areas'  redevelopment  and  outrea:h  functions 

; Under  Presidential  Executive  Order  No.  11307  which 

made  facilities  of  the  USDA  field  agencies  available  to  assist  other 
Federal  agencies  in  extending  their  programs  into  rural  areas,  USDA 
organized  Technical  Action  Panels  (TAP)  in  every  state  and  rural 
county  or  area  in  Appalachia.  The  panels  include  a representative 
from  each  of  the  USDA  agencies  providing  service  in  rural  areas 
under  the  leadership  of  the  Farmers  Home  Administration.  Objectives 
of  these  panels  are  to: 

1.  More  effectively  extend  services  and  benefits  of 
Federal  and  State  agencies  to  rural  communities, 
groups,  and  individuals. 

’ 2.  Assist  rural  individuals  and  communities  to 

identify  needs  and  locate  and  secure  needed 
services  and  programs. 

3.  Provide  assistance  in  rural  communities  to  plan 
economic  development  and  community  projects 
and  keep  plans  current  by  updating  needs,  inve  n- 

i tories,  and  goals. 

4.  Encourage  and  assist  local  leaders  in  forming 
rural  development  organizations  and  citizen 

r . committees  for  community  resource  develop- 

ments. 

I 

5.  Encourage  and  assist  citizen  committees  in 
formulating  and  updating  community  develop- 
ment plans. 

6.  Provide  assistance  to  regional,  state,  district, 
areas,  and  county  planning  bodies  to  assure  the 
maximum  utilization  of  human  and  natural 
resources  to  benefit  ruralareas. 


. PL-4fe,  SCD,  RC&tD,  FHA,  ASCS,  FES,  and  REA  programs 


* 


The  Soil  Conservation  Act  (Public  Law  46  - 74th  Congress) 
was  approved  April  27,  1935.  This  Act  directed  the  Secretary  of 
Agriculture  to  establish  a permanent  agency  in  the  U.  S.  Department 
of  Agriculture.  This  agency  was  to  be  known  as  the  Soil  Conservation 
Service.  Public  Law  46  formally  recognized  soil  erosion  as  a "menace 
to  the  national  welfare"  and  that  erosion  could  be  controlled.  It  gave 
this  agency  the  responsibility  of  developing  and  carrying  out  a long- 
range  program  to  protect,  improve,  and  safeguard  all  agricultural  lands. 

The  National  Cooperative  Soil  Survey  is  the  basis  for  most 
programs  dealing  with  land  use  and  treatment,  including  protection, 
improvement,  development,  and  management.  The  Soil  Conservation 
Service  has  primary  Federal  responsibility  for  this  survey.  The 
Forest  Service  is  conducting  soil  surveys  on  lands  which  they  adminis- 
ter. Public  planning  and  zoning  agencies,  developers,  engineers,  and 
others  use  soil  survey  information  for  planning  nonagr icultural  land 
use.  As  of  July  1,  1966,  a total  of  79,  837,  400  acres,  or  64.  0 per 
cent  of  the  Appalachian  Region,  has  been  soil  surveyed  and  mapped. 

Soil  Conservation  Districts  (SCD)  are  a source  of  help  and 
information  about  soil  and  water  conservation.  Each  district  is 
self-governed.  They  are  legally  constituted  units  or  instrumentalities 
of  state  government  and  operate  under  the  general  guidance  and  super- 
vision of  a State  Soil  and  Water  Conservation  Commission  or  Committee. 
U.  S.  Department  of  Agriculture's  Soil  Conservation  Service  channels 
most  of  its  on-the-land  technical  assistance  to  landowners  and  operators 
through  soil  conservation  districts.  Various  other  USDA  conservation 
and  related  natural  resource  programs  are  carried  out  in  cooperation 
with  these  districts. 

A number  of  state  legislatures  have  amended  their  district 
laws  to  include  the  word  "water"  in  the  district  name  --  Soil  and 
Water  Conservation  District.  There  are  317  local  soil  and  water 
conservation  districts  in  the  Region.  All  but  one  of  the  397  counties 
in  the  Region  are  in  organized  districts.  Districts  sponsor  or  co- 
sponsor most  watershed  protection  and  flood  prevention  projects  and 
resource  conservation  and  development  projects.  With  their  "district 
program,  " they  develop  emergency  and  long-range  programs  for 
their  area.  They  provide  a means  by  which  communities  can  coordinate 
programs  of  all  State  and  Federal  conservation  and  natural  r esource 
agenc  ie  s. 
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The  Food  and  Agriculture  Act  of  1962  authorized  formation 
of  Resource  Conservation  and  Development  Projects  (RC&D).  These 
projects  are  aimed  at  speeding  up  and  coordinating  resource  activities 
over  broad  areas,  usually  in  a number  of  counties.  They  make  possible 
a unified  approach  in  meeting  local  resource  problems  and  improving 
local  economy  by  developing  and  utilizing  land,  water,  forest  and  wood- 
land, and  wildlife  resources.  These  projects  are  locally  initiated  and 
sponsored.  The  Soil  Conservation  Service  has  been  given  USDA 
administrative  responsibility  and  leadership  for  this  program.  They 
provide  technical  and  other  assistance,  along  with  the  Forest  Service 
and  other  agencies.  Project  measures  can  be  divided  into  four  general 
groups: 


1.  Land  treatment  measures,  which  include 
land  management  practices  proposed  in 
the  development  and  installation  of  a sound 
conservation  program. 

2.  Structural  measures,  which  may  include 
developments  within  an  authorized  water- 
shed project  or  other  public  development. 

3.  Associated  measures,  which  include  facili- 
ties necessary  for  processing,  marketing, 
and  utilizing  products  from  the  area's 
natural  resources. 

4.  Supporting  measures,  which  include  develop- 
ments, or  enterprises,  necessary  to  meet  the 
project  objectives,  but  which  are  primarily 
the  responsibility  of  organizations  and 
agencies  outside  the  U.  S.  Department  of 
Agriculture. 

In  the  Appalachian  Region,  as  of  June  30,  19  67,  there  were 
seven  RC&D  projects  planned  and  authorized  for  operations.  These 
seven  projects  are: 
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Total 

Development 
No.  of  Area 


Project  Name 

State 

Countie  s 

(Sq.  Mi.  ) 

Coosa  Valley  Area 

Ala. 

4 

2,  620 

Gwinnett 

Ga. 

1 

437 

South  Central 

N.  Y. 

7 

5,  789 

Penn  Soil 

Pa. 

3 

2,  372 

Hull- York  Lakeland 

Tenn. 

1 1 

4,  029 

Little  Kanawha  Area 

W.  Va. 

5 

1,  778 

Mountain  Dominion 

Va. 

3 

2,  046 

W.  Va. 

2 

See  plate  3 for  location. 

The  Farmers  Home  Administration  (FHA)  makes  direct  loans 
to  individuals  for  operating  credit  and  farm  purchase,  enlargement, 
or  development.  Loans  are  made  to  help  apply  conservation  measures, 
including  income-producing  recreational  facilities  carried  out  as  part 
of  a basic  conservation  plan.  Loans  and  grants  are  made  to  groups  or 
municipalities  for  planning  and  development  of  community  water  and 
sewer  systems. 

The  Agricultural  Stabilization  and  Conservation  Service 
(ASCS),  through  the  Agricultural  Conservation  Program  (ACP),  offers 
cost- sharing  for  installing  approved  soil -building  and  soil  and  water 
conserving  practices. 

The  Federal  Extension  Service  (FES)  is  part  of  the  coopera- 
tive extension  service  partnership.  Three  levels  of  government  -- 
federal,  state,  and  county  --  share  in  financing,  planning,  and 
implementing  extension  education  programs.  Extension  Service  acts 
as  the  education  agency  of  USDA.  Extension  specialists  work  with 
other  agencies  to  provide  local  people  information  relating  to  soil 
and  water  conservation  and  other  agricultural  programs.  This  work 
has  been  an  integral  part  of  USDA  since  1914. 

Rural  Electrification  Administration  (REA)  administers 
rural  electrification  and  rural  telephone  programs  which  have  signi- 
ficant bearing  upon  the  management  and  development  of  water  and 
related  land  resources.  Rural  electric  cooperative  systems  in 
Appalachia,  numbering  approximately  100  and  operating  rural  electric 
facilities  representing  an  investment  of  about  $400  million,  have  a 
vital  interest  in  the  hydroelectric  aspects  of  this  water  resource  survey. 
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c.  Agr icultural  and  forest  research  programs 

Agriculture  Research  Service  (ARS)  carries  out  agricul- 
tural soil  and  water  conservation  research  within  the  USDA.  This 
includes  research  on  soil  and  crop  management  and  water  manage- 
ment on  farms  relating  to  crop  production.  Both  lines  of  work  are 
conducted  cooperatively  with  State  Experiment  Stations,  Land  Grant 
Colleges,  and  other  agencies. 

The  Economic  Research  Service  (ERS)  c ollaborate  s with 
most  State  Agricultural  Experiment  Stations,  Land  Grant  Colleges, 
and  other  government  agencies  in  conducting  research  in  cost  and 
returns  of  various  farm  enterprises  in  the  respective  states.  In 
addition,  ERS  makes  economic  base  studies  of  the  agricultural 
economy  of  entire  regions  for  use  in  detailed  regional  resource 
development  planning. 

The  Forest  Service  is  conducting  research  in  many  phases  of 
forestry  which  will  have  significant  influence  on  the  economy  and 
other  aspects  of  life  in  Appalachia.  Of  primary  interest  to  the  present 
study  is  the  research  in  watershed  management  and  strip-mine 
reclamation.  Relationships  between  the  forest  and  all  aspects  of 
water  resources  --  erosion,  water  quality,  floods,  and  water  supply  -- 
are  being  studied  at  the  Parsons  Timber  and  Watershed  Laboratory 
in  West  Virginia,  at  the  Coweeta  Hydrologic  Laboratory  near  Franklin, 
Ncrth  Carolina,  and  at  the  Forest  Hydrology  Laboratory  at  Oxford, 
Mississippi.  Emphasis  is  on  condition  and  improved  management  of 
forest  land.  Personnel  for  a project  on  management  of  storm  runoff 
is  headquartered  at  Columbus,  Ohio  with  a field  installation  at 
Dover,  in  Tuscarawas  County,  Ohio. 

Forest  Service  research  on  strip-mine  reclamation  is  head- 
quartered at  Berea,  Kentucky;  a sub-project  is  located  at  Kingston, 
Pennsylvania.  Studies  include  improved  methods  of  mining  to  reduce 
on-site  and  downstream  damages,  reclamation  after  mining  by 
mechanical  means,  and  establishment  of  woody  and  herbaceous 
1 .1  vegetation.  The  approach  is  a cooperative  one  in  association  with 

states,  universities,  and  mining  a ssociations. 

Research  is  also  underway  on  forest  products  marketing 
and  utilization,  forest  economics,  timber  management,  forest 
engineering,  wildlife  habitat,  and  recreation.  Research  in  forest 
products  marketing  and  utilization  is  conducted  at  Athens,  Georgia 
and  Princeton,  West  Virginia.  Research  in  the  economics  of  timber 
growing  is  conducted  at  Columbus,  Ohio  and  study  of  regional 

A-  107 

‘ 

► 


l. 


• Mv 


-j  . « 


production  economics  is  in  progress  at  Upper  Darby,  Pennsylvania. 
Timber  management  projects  are  located  at  Warren,  Pennsylvania; 
Parsons,  West  Virginia;  Berea,  Kentucky;  Asheville,  North  Carolina; 
Sewanee,  Tennessee;  Athens,  Georgia;  and  Blacksburg,  Virginia. 
Forest  engineering  research  is  headquartered  at  Morgantown,  West 
Virginia.  Wildlife  Habitat  Research  is  also  underway  at  Morgantown, 
Blacksburg,  and  Warren.  Research  on  forest  recreation  is  conducted 
at  Asheville,  North  Carolina  and  Syracuse,  New  York. 

In  addition,  a comprehensive  study  of  timber  resources  is 
periodically  updated  throughout  the  Region.  This  has  been  intensified 
under  the  Appalachian  Regional  Development  Act  to  facilitiate  economic 
development,  and  special  analyses  have  been  made  of  timber  produc- 
tion. 


d.  Upstream  watershed  programs 

The  Flood  Control  Act  of  1936  (Public  Law  738  - 74th 
Congress)  was  approved  June  22,  1936.  This  Act  delegated  respon- 

sibility to  both  Secretary  of  the  Army  and  the  Secretary  of  Agricul- 
ture to  carry  on  a national  program  of  flood  control.  The  Act  speci- 
fically included  authority  for  the  U.  S.  Department  of  Agriculture, 
under  the  direction  of  the  Secretary,  to  conduct  investigations  and 
apply  measures  for  runoff  and  waterflow  retardation  and  soil-erosion 
prevention  on  specified  watersheds. 

Under  the  Flood  Control  Act  of  1944  (Public  Law  534, 

December  22,  1944,  78th  Congress,  2nd  session),  the  U.  S.  Depart- 
ment of  Agriculture  was  authorized  to  apply  special  treatment  for 
flood  control  on  11  watersheds  in  12  states.  Four  of  these  11  authorized 
watersheds  lie  partly  in  the  Appalachian  Region.  They  are  the  Upper 
Potomac  River  in  the  states  of  Maryland,  Pennsylvania,  Virginia,  and 
West  Virginia;  Upper  Coosa  River  in  Georgia  and  Tennessee;  Little 
Tallahatchie  River  in  Mississippi;  and  the  Yazoo  River  in  Mississippi. 
The  area  involves  a total  of  about  9.7  million  acres,  with  5 million  acres 
in  the  Appalachian  Region. 

As  part  of  the  Agricultural  Appropriation  Act  for  fiscal  year 
1954  (Public  Law  156  - 83rd  Congress,  approved  July  28,  1953), 
funds  were  appropriated  to  start  demonstrations  of  combined  soil 
conservation  and  flood  control  work  in  50  or  more  watersheds  under 
the  basic  enabling  authority  of  Public  Law  46  (74th  Congress).  The 
Soil  Conservation  Service  was  assigned  the  responsibility  for  approving 
the  areas  to  serve  as  pilot  watersheds  and  for  helping  local  groups 
with  technical  phases  of  the  work. 
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Planning  and  operations  were  started  in  60  small  watersheds 
in  34  states.  The  pilot-watershed  program  was  designed  to  test  and 
demonstrate  the  practicability  of  treating  the  complete  watershed  by 
the  application  ol  land  treatment  and  structural  measures  to  alleviate 
damages  from  tloods,  silting  of  reservoirs,  impairment  of  stream 
channels,  and  other  upstream  land  and  water  resource  problems. 

There  are  seven  pilot-water  shed  projects  completed  in  the 
Appalachian  Region  in  six  states.  Two  projects  are  in  Kentucky  and 
one  each  in  Georgia,  New  York,  Pennsylvania,  South  Carolina,  and 
West  Virginia. 

These  pilot  watersheds  played  an  important  part  in  demon- 
strating the  many  benefits  of  the  complete  watershed  approach,  oppor- 
tunities for  multiple-purpose  use,  and  working  with  individuals  and 
local  groups  to  achieve  conservation  objectives. 

The  Watershed  Protection  and  Flood  Prevention  Act  (Public 
Law  566  - 83rd  Congress)  was  approved  August  4,  1954.  This  law  is 
administered  by  the  Soil  Conservation  Service  with  assistance  from 
the  Forest  Service.  The  law  authorizes  the  U.  S.  Department  of 
Agriculture  to  provide  technical  and  financial  assistance  to  local 
people  in  upstream  watersheds  to  develop  and  install  a comprehensive 
program  to  preserve  and  develop  their  land  and  water  resources. 

These  programs  will  also  help  meet  the  demand  and  needs  of  the 
watershed  for  economic  growth  and  expansion.  A watershed  program 
can  include: 

1.  Watershed  protection  and  management  measures 
to  improve  soil  cover  and  reduce  soil  and  water 
losses. 

Z.  Flood  prevention  and  control  to  protect  people, 
property,  and  productive  land  from  flood  damage. 

3.  Water  storage  for  agricultural,  domestic, 
municipal,  industrial,  and  water  quality 
management  purposes. 

4.  Land  stabilization  measures  to  protect 
valuable  land  or  property. 

5.  Drainage  to  protect  crops  and  property. 

6.  Development  or  improvement  of  outdoor 

recreational  and  fish  and  wildlife  oppor- 
tunities.  A_u0 
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The  Upstream  Watershed  Program  is  a Local,  State,  and 
Federal  partnership.  There  are  four  unique  features  of  this  program. 
First,  the  people  within  the  watershed  must  start  any  upstream  water- 
shed program  by  requesting  assistance  in  writing,  listing  water  and 
land  resource  problems  and  their  desires  for  development.  No  up- 
stream watershed  project  can  be  initiated  by  the  Federal  Government. 
Second,  the  program  must  include  necessary  land  treatment  and 
management  measures  to  improve,  protect,  and  maintain  the  basic 
natural  resources.  Third,  it  is  the  only  project-type  Federal  program 
which  requires  the  development  of  a physically  and  economically 
sound  plan  of  improvements  for  land  treatment  and  structural  mea- 
sures to  be  installed  over  a definite  period  of  time.  Fourth,  final 
formulation  of  the  program  is  made  by  people  in  the  watershed.  Their 
decision  is  based  on  alternatives  and  possibilities  for  full  potential 
development  as  pointed  out  during  the  joint  planned  process. 

The  Upstream  Watershed  Program  provides  an  opportunity 
for  local  initiative  and  leadership  in  meeting  watershed  problems  and 
development  of  land  and  water  resources.  USDA  and  State  forestry 
agencies  provide  technical  and  financial  assistance  for  planning  and 
installation  of  the  program.  People  in  the  watershed  arrange  for 
necessary  easements,  rights-of-way,  and  operation  and  maintenance 
costs  for  the  structural  measures.  They  must  also  assume  a portion 
of  the  cost  allocated  to  purposes  other  than  flood  prevention.  This 
portion  of  the  cost  varies  with  the  intended  purpose.  It  is  truly  a 
local  program  with  Federal  and  State  assistance. 

As  of  July  1,  1967,  there  were  a total  of  175  upstream  water- 
shed projects  completed  and/or  authorized  for  installation  covering 
9.  8 million  acres  or  about  8 per  cent  of  the  Region.  Of  the  total  there 
were  36  watershed  projects  with  all  planned  works  of  improvement 
completely  installed.  The  remaining  139  watershed  projects  are  in 
various  stages  of  installing  the  planned  works  of  improvement. 

The  36  upstream  watershed  projects  completed  in  the  Region 
include  134  structures  and  land  treatment  measures.  Those  structures 
contain  6,700  acre-feet  for  sediment  storage  and  67,  190  acre-feet 
for  flood  prevention  Btorage.  Eleven  of  the  structures  are  multiple- 
purpose. 

The  11  multiple-purpose  structures  in  the  36  completed 
watershed  projects  contain  2,  975  acre-feet  for  storage  for  municipal 
and  industrial  uses,  270  acre-feet  for  recreation  with  22  surface 
acres,  5,  851  acre-feet  for  fish  and  wildlife  with  755  surface  acres, 
and  550  acre-feet  for  irrigation. 


These  completed  watershed  projects  have  276  miles  of 
channel  improvement  for  flood  prevention.  The  estimated  installa- 
tion costs  were  $7,  7 12,  800  for  lard  treatment  and  $10,  655,  900  for 
structural  measures.  Average  annual  floodwater  damages  were 
estimated  at  $797,  800  and  average  annual  flood  prevention  benefits 
were  $848,000  (see  tables  XXVI-A,  -B,  -C,  and  -D). 

The  139  projects  being  installed  include  upstream  water- 
shed projects  planned  under  flood  prevention  programs  PL-534  and 
PL-566.  They  include  land  treatment  measures  and  1,  156  structures, 
of  which  102  are  multiple -purpo se . Flood  prevention  storage  of 
1,  115,  610  acre-feet  and  sediment  storage  of  178,  550  acre-feet  will 
be  contained  in  these  structures. 

The  102  multiple-purpose  structures  include  31,  874  acre- 
feet  for  municipal  and  industrial  water  supplies;  52,999  acre-feet 
for  recreational  uses  with  7 , 222  surface  acres;  29,  424  acre-feet 
for  fish  and  wildlife  with  3,  337  surface  acres;  and  743  acre-feet 
for  irrigation. 

In  addition,  there  are  2,  644  miles  of  channel  improvement 
planned.  The  estimated  installation  costs  are  $74,  283,  100  for  land 
treatment  and  $204,  754,  900  for  structural  measures.  These  pro- 
jects will  give  varying  degrees  of  protection  to  684,  005  acres  of 
flood  plain  lands.  The  estimated  total  average  annual  damages 
accruing  in  these  139  watershed  projects  are  $12,  609,  300.  Average 
annual  flood  prevention  benefits  are  $15,672,07  1 (see  tables  XXVII-A, 
-B,  -C,  and  -D). 

e.  Cooperative  State  and  Private  Forestry  Programs 

The  Forest  Service  cooperates  with  States  in  providing 
protection  and  management  assistance  in  development  and  wise  use 
of  about  68  million  acres  of  state  and  private  forest  lands.  Cooperative 
forestry  programs  conducted-  by  the  Forest  Service  and  state  forestry 
agencies  are: 

1.  Watershed  protection  and  flood  prevention:  The 

Forest  Service,  in  cooperation  with  Soil  Conservation  Service  and 
State  foresters,  is  responsible  for  assisting  local  organizations  to 
plan  and  install  forestry  measures  on  private  lands  to  improve  forest 
hydrologic  conditions  and  to  achieve  soil  and  water  conservation  on 
forest  lands  aimed  at  reducing  flood,  erosion,  and  sediment  damages. 
Technical  forest  management  assistance  is  provided  without  cost  to 
private  landowners  by  the  state  forester  under  a cooperative  agree- 
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ment  with  the  Forest  Service.  This  program  provides  a means  of 
solving  watershed  protection  and  flood  prevention  problems  which 
are  not  being  adequately  met  by  other  going  programs. 

2.  Cooperative  Forest  Management  Act  of  1950:  State 

foresters,  in  cooperation  with  the  Forest  Service,  provide  pro- 
fessional assistance  and  advice  to  private  forest  landowners  and 
processors  of  primary  forest  products.  The  States  provide  for- 
esters to  assist  private  forest  landowners  in  multiple-use  forest 
management  and  to  assist  sawmill  operators  and  other  processors 
of  forest  products  in  woods  and  mill  safety,  efficient  methods  of 
cutting,  skidding  and  hauling,  improved  processing  and  manufac- 
turing techniques,  and  marketing  information.  States  are  reim- 
bursed from  Federal  funds  on  a cost-sharing  basis. 

3.  Timber  Development  Organizations:  Section  204 

of  the  Appalachian  Regional  Development  Act  of  1965  provides  for 
technical  assistance  in  the  organization  and  operation  under  State 
law  of  private  nonprofit  corporations  to  carry  out  programs  to 
improve  timber  productivity  and  quality  and  increased  returns  to 
owner  s. 


4.  Cooperative  forest  fire  control:  State  foresters  pro- 

vide forest  fire  protection  to  state  and  private  forest  lands.  States 
administer  the  programs  and  are  reimbursed  from  Federal  funds  on 
a cost- sharing  basis.  The  Forest  Service  assists  the  States  in  train- 
ing personnel,  preparation  of  fire  plans,  development  and  procure- 
ment of  better  fire  equipment  and  tools,  and  application  of  forest 
fire  research.  The  Forest  Service  also  administers  the  nationwide 
forest  fire  prevention  program. 

5.  Cooperative  production  and  distribution  of  forest  tree 

planting  stock:  State  Forestry  agencies,  in  cooperation  with  Forest 

Service,  produce,  purchase,  and  distribute  planting  stock  and  fore  st 
tree  seed  at  cost,  or  below  cost,  for  reforesting  idle,  denuded,  or 
understocked  forest  lands.  The  States  are  reimbursed  with  Federal 
funds  on  a cost- sharing  basis.  Forest  Service  provides  a tree  nursery 
specialist  and  geneticist  to  assist  States  in  conducting  the  programs. 

6.  Assistance  to  States  for  tree  planting  and  reforestation: 
Technical  and  financial  assistance  is  available  to  the  States  in  under- 
taking needed  direct  seeding  and  tree  planting  and  nursery  improve- 
ments. The  Forest  Service  provides  professional  guidance  and  assist- 
ance in  forest  tree  seed  improvement  through  establishment,  care, 
and  operation  of  improved  tree  seed  orchards  and  production  areas. 

7.  Forest  pest  control:  To  assist  the  States  in  providing 

protection  against  forest  insect  and  disease  outbreaks  on  nonfederal 
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lands,  the  Forest  Service  provides,  under  cooperative  agreement, 
technical  and  financial  assistance  as  provided  for  in  the  Forest  Pest 
Act  of  1947.  Funds  are  provided  on  a matching  basis  for  use  in  the 
development,  maintenance,  and  improvement  of  a program  of  insect 
and  disease  detection  and  evaluation.  Financing  of  suppression  acti- 
vities is  determined  on  a case-by-case  basis,  and  Federal  financial 
participation  is  usually  limited  to  25  per  cent  of  the  total  cost  of 
suppre  ssion. 

8.  Blister  rust  control:  Under  provisions  of  the  White 

Pine  Protection  Act,  technical  and  financial  assistance  is  available 
to  states  entering  into  cooperative  agreements  with  the  Forest  be  1 - 
vice  to  protect  white  pine  stands  from  the  white  pine  blister  rust 
disease.  This  is  a continuing  program,  and  once  initial  control  is 
attained  periodic  surveys  are  made  to  maintain  control. 

f.  National  Forest  development  and  multiple -use  programs 

There  are  15  National  Forests  and  one  Land  Utilization 
Project  either  wholly  or  partly  within  the  Region.  Gross  area  with- 
in National  Forest  boundaries  is  14  million  acres  of  which  5.  8 
million  acres  are  Federally  owned. 

National  Forest  land  was  acquired  under  the  basic  authori- 
ties of  the  Weeks  Law  of  19 11,  as  amended  by  the  Act  of  1924.  The 
Acts  authorize  purchase  of  land  in  the  waterhseds  of  navigable 
streams  in  order  to  promote  regulation  of  stream  flow  and  production 
of  timber  and  direct  that  the  lands  so  purchased  shall  be  permanently 
held  and  administered  as  National  Forests. 

Major  legislation  in  recent  years  strengthens  the  protection, 
management,  and  use  of  National  Forest  watersheds.  The  Land 
and  Water  Conservation  Fund  Act  of  1965  provides  funds  for  State 
and  Federal  acquisition  and  development  of  needed  land  and  water 
areas  for  outdoor  recreation  purposes.  Lands  acquired  by  the 
National  Forests  under  Land  and  Water  Conservation  and  Weeks 
Law  funds  are  presently  administered  under  the  Multiple-Use  Sus- 
tained Yield  Act  of  I960.  This  Act  establishes  the  policy  that  the 
National  Forests  shall  be  administered  for  the  management  of  all 
the  various  renewable  surface  resources  --  water,  timber, 
recreation,  range,  and  fish  and  wildlife  purposes. 

The  value  of  these  properties  and  public  benefits  derived 
from  them  are  steadily  increasing.  National  Forests  constitute  the 
largest  remaining  areas  available  for  public  hunting,  fishing,  and 
other  forms  of  recreation,  and  provide  goods  and  services  to  the 
people  and  nation.  The  rapidly  increasing  use  of  these  lands  for 
these  purposes  illustrates  their  growing  importance. 
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National  Forest  programs  of  watershed,  outdoor  recreation, 
timber  and  wildlife  management,  fire  control,  and  engineering  under 
the  Multiple-Use  Sustained  Yield  Act  are  now  making  significant 
contributions  toward  meeting  many  of  the  needs.  They  can  make 
a greater  contribution  through  implementation  of  an  accelerated 
program. 
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g.  State  development  programs 

Many  states  have  developed  and  operate  large  facilities 
in  the  form  of  state  parks,  lodges,  recreational  areas,  hunting  and 
fishing  areas,  and  numerous  recreational  developments  within  up- 
stream watershed  projects.  There  is  both  a need  and  many  oppor- 
tunities for  continued  development  of  this  kind  in  the  Appalachian 
Region. 

h.  Programs  of  specially  organized  districts,  cities,  and  towns 

Through  the  years,  many  states  have  enacted  laws  to 
organize  special-purpose  districts.  These  districts  allow  local  people 
to  plan,  construct,  operate,  and  maintain  specific  developments  or 
projects  concerning  soil  and  water.  All  states  have  passed  legisla- 
tion for  special-purpose  districts.  Their  duties,  powers,  and  names 
vary  from  state  to  state,  but  all  have  a definite  purpose  to  perform. 

These  special-purpose  districts  may  be  conservancy  districts,  drain- 
age districts,  water  management  districts,  etc. 

As  of  June  30,  1967,  a total  of  955  applications  had  been  made 
by  local  Public  Service  or  Water  Districts  to  the  Farmers  Home 
Administration  for  grants  and  loans.  These  applications  were  from 
rural  areas,  cities  and  towns  (5,  500  population  or  less),  and  counties. 
They  were  for  the  improvement,  expansion,  and  installation  of  public 
water  and  sewer  facilities.  There  were  644  applications  for  water, 

194  for  sewer,  and  111  for  both  water  and  sewer.  These  developments 
totaled  $383.7  million.  Of  tht  total  applications,  191  have  been  approved 
for  construction. 


7.  RESOURCE  POTENTIAL  AND  DEVELOPMENT  FOR  ECONOMIC 
GROWTH 


In  accordance  with  Section  206  (a)  and  (b)  of  the  Appalachian 
Regional  Development  Act  of  1965,  USDA  proposals  are  keyed  to 
development  of  water  and  related  resources  for  economic  growth. 
Below  are  pertinent  parts  of  the  Act. 

Sec.  206.  (a)  ...  to  prepare  a comprehen- 
sive plan  for  the  development  and  efficient  utiliza- 
tion of  the  water  and  related  resources  of  the  Appa- 
lachian Region,  giving  special  attention  to  the  need 
for  an  increase  in  the  production  of  economic  goods 
and  services  within  the  region  as  a means  of  expand- 
ing economic  opportunities  and  thus  enhancing  the 
welfare  of  its  people  .... 

(b)  This  plan  may  recommend  measures  for 
the  control  of  floods,  the  regulation  of  the  rivers 
to  enhance  their  value  as  sources  of  water  supply 
for  industrial  and  municipal  development,  . . . the 
prevention  of  water  pollution  by  drainage  from 
mines,  the  development  and  enhancement  of  the 
recreational  potentials  of  the  region,  . . . the  con- 
servation and  efficient  utilization  of  the  land 
resource,  and  such  other  measures  as  may  be 
found  necessary  to  achieve  the  objectives  of 
this  section. 


a.  Land  use,  treatment,  and  management 

The  water  resources  of  the  Appalachian  Region  are 
affected  by  the  use,  treatment,  and  management  of  all  lands.  Land 
is  the  base  for  the  conservation,  utilization,  and  development  of 
these  water  resources.  Accelerated  application  of  present  and  new 
agricultural  technologies  in  the  conservation  and  development  of  the 
Region' s land  and  water  resources  is  needed  to  provide  higher  crop 
yields  and  reduced  farm  production  costs  to  offset  the  projected 
decline  in  harvested  cropland  acreage  and  the  needed  land  use 
adju  stment. 

There  are  125,  1 1 1,  400  acres  of  land  in  the  Region.  Table  I 
shows  the  present  and  expected  acres  for  the  following  land  use; 
cropland,  pasture,  forest  and  woodland,  and  other  land.  This  informa- 
tion is  presented  by  the  10  Water  Sub-Regions. 
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Forty-eight  per  cent  of  all  the  land  is  in  capability  classes  I 
through  IV.  Fifty-one  per  cent  of  the  land  is  in  classes  VI  and  VII. 

The  remainder  is  in  classes  V and  VIII.  There  is  good  potential  for 
development  and  growth  through  proper  land  use,  treatment,  and 
management.  About  38  per  cent  of  the  forest  and  woodland  has  a high 
potential  to  improve  hydrologically,  35  per  cent  medium,  and  the 
remainder  low  improvement  potential.  1/ 

Planning  and  implementation  of  land  use  changes  and  accelera- 
tion of  land  treatment  measures  will  be  accomplished  through  local  soil 
and  water  conservation  districts  and  present  regular  programs  of  the 
USDA's  Agricultural  Stabilization  and  Conservation  Service,  Farmers 
Home  Administration,  Forest  Service,  and  Soil  Conservation  Service. 
These  potentials  for  development  include  the  present  and  accelerated 
treatment  needed  to  meet  a goal  for  a 10-year  period. 

(1)  Cropland:  Approximately  12,  131,700  acres  of  crop- 
land in  the  Region  need  conservation  treatment  and  are  feasible  to 
treat.  This  represents  about  62  per  cent  of  the  total  cropland.  Crop- 
land treatment  needs  to  be  accelerated  on  317,  500  acres  per  year  in 
addition  to  the  current  annual  rate  of  347,  000  acres.  In  order  to  main- 
tain soil  productivity,  an  additional  1,  005,  300  acres  now  being  used 
for  cropland  will  be  converted  to  less  intensive  use  such  as  grassland, 
pasture,  woodland,  or  other  uses. 

Some  of  the  conservation  treatment  measures  which  need  to 
be  applied  during  the  period  of  acceleration  are  conservation  cropping 
systems,  contour  strip  cropping,  terracing,  diversion  ditches, 
grassed  waterways,  field  drainage  systems,  cover  crops,  and  mini- 
mum tillage  operations.  The  objectives  of  these  measures  are  to 
reduce  erosion  and  the  rate  of  runoff,  increase  crop  yields,  reduce 
production  costs,  and  contribute  generally  to  the  economic  develop- 
ment of  the  rural  segment  of  the  Region. 

(2)  Grassland:  The  Appalachian  Region  has  approxi- 

mately 16,  035,  300  acres  in  land  used  primarily  as  pasture  and/  or 
hayland.  Of  this,  70  per  cent  or  1 1,  159,  400  acres  is  in  need  of 
conservation  treatment  measures  and  is  feasible  to  treat.  Conser- 
vation treatment  of  grassland  (pasture)  needs  to  be  accelerated  on 

317,  800  acres  per  year  in  addition  to  the  current  annual  rate  of  467,  000 


1/  Hydrologic  condition  improvement  potential  is  based  on  aspect, 
soil  class  (clay,  loam,  or  sand),  soil  depth,  topography,  position 
on  slope,  and  per  cent  of  slope. 
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acres.  The  needs  can  be  divided  into  194,  900  acres  per  year  for 
pasture  improvement  and  122,  900  acres  per  year  for  pasture 
plant  ing. 

The  primary  conservation  treatment  measures  will  include 
re-establishment  of  vegetation,  improvement  of  vegetative  r over, 
protection  from  overgrazing  and  encroachment  of  undesirable  plants, 
a n d the  acceleration  keyed  to  improved  water  management  to  pro- 
vide for  better  balance  of  pasture  utilization.  The  grassland  pro- 
gram will  also  reduce  erosion,  retard  runoff,  increase  infiltration, 
increase  livestock  production  which  is  well  suited  to  the  land  resources, 
and  generally  contribute  to  a balanced  economic  growth  in  rural  areas. 

(3)  Forest  and  woodland 


The  Cooperative  State  and  Private  Forestry  Program  for  the  Appala- 
chian Region  includes  those  measures  that  can  be  reasonably  installed 
by  landowners  over  a 10-year  period.  The  programs  were  developed 
from  data  collected  by  State  forestry  agencies,  U.  S.  Forest  Service, 
and  the  USDA  CNI  and  water  shed  data.  Recommended  land  treatment 
program  for  privately  owned  forest  land  is  as  follows: 


Measures 

Unit 

Current 

Program 

Acc' d. 
Program 

Total 

Program 

Tree  planting 

Acre 

806,  800 

1,  377,  900 

2,  184,  700 

Erosion  control 

Acre 

164,  400 

717,  0 00 

881,  400 

Harvest  cuttings 

Acre 

1,  573,  900 

1,  363,  900 

2,  937,  800 

Hydrologic  stand 
improvement 

Acre 

292,  000 

1,  783,  500 

2,  075,  500 

Woodland  grazing 
control 

Acre 

242,  600 

1,  422,  700 

1,  665,  300 

Management  plans 

No. 

43,  720 

2 3,  150 

66,  870 

Technical  forest  management  assistance  is  provided  without 
cost  to  private  landowners  by  the  State  Foresters  under  cooperative 
agreement  with  the  U.  S.  Forest  Service.  Agricultural  Conservation 
Program  provides  cost-sharing  with  landowners  and  operators  for 
installation  of  land  treatment  measures. 


A detailed  study  of  all  forest  fire  problem  areas  in  the  Region 
was  not  made.  Fire  occurrence,  risk,  and  hazard  problems  on  state 
lands  are  equally  severe,  and  on  privately  owned  lands  more  severe 


Tree  Planting  for  Watershed  Protection  and 
Timber  Production 


than  on  the  forested  area  in  National  Forest  ownership.  Therefore, 
it  is  probable  that  a detailed  survey  would  have  shown  a greater  need 
for  State  and  privately  owned  forest  land  than  for  the  National  Forests. 


However,  the  West  Virginia  Department  of  Natural  Resources 
has  recommended  an  accelerated  forest  fire  control  program  for  a 
critical  12-county  area  in  southwestern  West  Virginia.  The  12-county 
area  has  about  3.6  million  acres  of  forest  land,  or  about  34  per  cent 
of  the  state  total,  under  fire  protection.  The  average  number  of  fires 
in  the  12-county  area  during  1961-65  was  1,  214  or  67  per  cent  of  the 
state  total.  The  average  acreage  burned  in  the  12-county  area  during 
the  same  period  was  101,  762  acres,  or  86  per  cent  of  the  state  total. 
The  goal  is  to  reduce  the  average  annual  burn  of  2.  8 per  cent  of  forest 
land  to  0.  3 per  cent  or  less. 

To  reduce  the  average  annual  burn  to  0.  3 per  cent  or  less, 
present  fire  control  program  for  this  critical  12-county  area  in  West 
Virginia  needs  the  following  acceleration: 


Measure  Amount 


Aircraft  Contracts 

Air  tanker  s 2 

Air  patrol  planes  2 

Equipment 

Tanker  trucks  1/  2 

Unimogs  11 

Slip-on  tank s 18 

Transportation 

Station  wagon s 4 

One-half  ton  trucks  10 

Personnel  carriers  12 

Communications 

Portable  radios  24 

Mobile  radios  4 

Relay  stations  2 

Personnel  14 

Training 

Fire  wardens  and  crews  24 


1/  Tanker  trucks  to  be  acquired  from 
Federal  excess  property. 
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(b)  State  Forest  lands:  New  York,  West  Virginia, 
and  Maryland  have  indicated  a need  for  Federal  assistance  in 
accelerating  the  installation  of  land  treatment  measures  on  State 
Forest  lands  for  a 10-year  period.  The  proposed  accelerated  land 
treatment  measures  for  these  lands  are: 


Measure 

Unit 

Amount 

Management  plans 

No. 

241 

Tree  planting 

Acre 

4,  500 

Erosion  control 

Acre 

1,  600 

Harvest  cutting 

Acre 

23,  800 

Hydrologic  stand 
improvement 

Acre 

34,200 

Woodland  grazing 
control 

Acre 

1,  800 

Federal  assistance  could  generally  facilitate  accomplishment 
of  these  objectives.  (See  table  XXI-C  for  further  detail.  ) 

(c)  National  Forest  development  and  multiple-use 
program:  The  Forest  Service  of  the  U.  S.  Department  of  Agriculture 
is  dedicated  to  the  principle  of  multiple-use  management  of  the 
National  Forests'  resources  for  sustained  yields  of  wood,  water, 
forage,  wildlife,  and  recreation.  In  the  Appalachian  Region,  a Forest 
Service  objective  is  to  participate  with  other  groups  to  strengthen  the 
social  and  economic  structure  of  the  area. 

To  alleviate  the  problems  and  contribute  toward  meeting  the 
needs,  the  following  accelerated  10-year  land  treatment  program  for 
the  National  Forests  within  the  Region,  in  addition  to  regular  programs, 
is: 


r 

Measure 

Timber 

Unit 

Amount 

Tree  planting 
Timber  stand  improve- 

Acre 

576,  300 

ment 

Water  yield  improve- 
ment by  vegetative 

Acre 

926,  900 

management 

Acre 

80,  000 

Soil  and  water 

Acre 

58,  000 
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Measure 

Unit 

Amount 

Soil  survey 

Acre 

5,  789,  000 

Watershed  analysis 

Acre 

5,  400,  000 

Range  management 

Acre 

2,  400 

Fire  protection 

Acre 

36,  500 

Fish  and  wildlife 

Acre 

3,  031,  000 

Land  treatment  program  for  National  Forests  is  shown  in 
more  detail  in  table  XXI-A. 

(4)  Roadbank  stabilization:  There  are  272,900 

miles  of  primary  and  secondary  roads  in  the  Region.  The  average 
roadbank  totals  approximately  three  acres  of  land  per  mile  needing 
some  type  of  conservation  treatment.  It  is  estimated  that  112,  900 
acres  now  need  treatment  or  11,  300  acres  annually.  Conservation 
treatment  measures  include  revegetation  of  bare  areas  and  main- 
tenance of  vegetative  cover. 


Erosive  Condition  Before  Application  of  Protective 

Measure  s 


Stabilized  Condition  after  Application  of  Protective 
Measure  s 


(5)  Reclamation  of  surface-mined  areas:  There  are 

an  estimated  943,  100  acres  of  disturbed  land  to  date  in  the  Appalachian 
Region.  An  estimated  1,  385,  600  acres  will  be  disturbed  by  1980. 

To  date,  about  309,  000  acres  have  been  reclaimed  with  a total  of 
81  1,  800  acres  to  be  reclaimed  by  1980.  A total  of  334,  500  acres 
are  to  be  reclaimed  as  a result  of  the  acceleration  of  conservation 
treatment  measures. 

(6)  Recreation  and  wildlife:  Conservation 

treatment  measures  on  recreational  and  wildlife  land  for  the  present 
and  accelerated  treatment  are  as  follows: 


Prat  tic  e 


Unit  Current 


Annually 
Ac  celerated 


T otal 


Farm  ponds  No. 

Fish  pond  management  No, 

Recreational  access  roads  Ft. 
Wildlife  habitat 

.development  Ac. 

Wildlife  habitat 

preservation  Ac. 


711 

471 

1,  182 

3,  753 

2,  090 

5,  84  3 

340,  500 

452,  300 

792, 800 

14,  840 

12,  880 

27, 720 

83,  710 

91,  490 

175,  200 

b.  Structural  measures 

(1)  Upstream  watersheds:  The  1967  CNI  for  watersheds 

indicates  that  there  is  an  estimated  798  feasible  upstream  watersheds 
in  the  Appalachian  Region.  These  potential  watersheds  comprise 
78,  600  square  miles  or  about  40  per  cent  of  the  Region.  The  Inven- 
tory shows  that  a total  of  about  5.  5 million  acres  are  subject  to 
floodwater  and  sediment  damage,  5.2  million  acres  of  agricultural 
land,  and  0.  3 million  acres  of  urban  areas.  Approximately  83  per 
cent  or  4.  6 million  acres  needs  project  action  for  protection  and 
development.  The  Inventory  also  shows  water  resource  problems 
in  upstream  watersheds  of  the  Region  which  need  project  action  for: 

1.  916,  000  acres  of  the  3,6  million  acres  with  a 
drainage  problem. 

2.  147,  400  acres  of  the  271,  600  acres  needing 
improvement  or  development  of  water  supply 
or  distribution  systems  for  irrigation. 

3.  over  37  per  cent  of  the  upstream  watersheds 
having  rural  water  supply  problems. 

.1  4.  almost  60  per  cent  of  the  upstream  water- 

sheds needing  water  developments  for  fish 
and  wildlife. 

5.  about  57  per  cent  of  the  upstream  water- 
sheds which  need  development  of  water- 
based  facilities  for  recreation. 

6.  almost  24  per  cent  of  the  upstream  water- 
sheds which  need  municipal  and  industrial 
water  supply  developments. 
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7.  about  49  per  cent  of  the  upstream  water- 
sheds which  need  development  of  water 
supplies  for  water  quality  management. 

Of  the  798  feasible  upstream  watersheds,  198  feasible  water- 
sheds have  been  studied  and  potential  project  measures  planned  to 
assist  in  promoting  economic  growth  and  development.  A benefit-to- 
cost  ratio  of  0.  8:1  or  above  was  used  to  determine  feasibility  with 
the  assumption  that  with  further  detailed  studies  the  benefit-to-cost 
rati,o  would  be  1.  0:1  or  better.  These  watersheds  were  investigated 
under  three  different  programs: 

1.  Thirty- six  under  the  PL- 566  Program. 

2.  Sixty-eight  under  various  completed  or  current 

river  basin  studies:  27  in  the  Tombigbee  River 

Basin,  20  in  the  Kanawha,  12  in  the  Potomac, 
and  9 in  the  James. 

3.  Ninety-four  upstream  watersheds  investi- 
gated as  a part  of  the  Appalachian  Water 
Resource  Survey. 

The  198  feasible  upstream  watersheds  comprise  25,  610  square 
miles.  Identified  needs  include  an  estimated  1,  836,  800  acre-feet  of 
storage  for  flood  prevention,  194,  300  acre-feet  for  municipal  and 
industrial  water  supply,  3,  800  acre-feet  for  supplemental  irrigation, 
365,  600  acre-feet  providing  27,  200  surface  acres  for  water- oriented 
recreation,  64,  800  acre-feet  for  water  quality  management,  and 
1,  285,  300  acre-feet  for  other  or  future  needs. 

See  plate  4 for  location  and  tables  XXIX,  XXX-B,  -C,  and 
-E,  XL-A,  -B,  -C,  and  -D,  and  XLI-A,  -B,  -C,  and  -D  for  further 
details  regarding  the  198  feasible  upstream  watersheds. 

(2)  State  Forest  lands:  New  York  and  West  Virginia 

have  indicated  a need  for  accelerating  the  planning,  construction, 
and  maintenance  of  350  miles  of  roads  and  trails  on  their  state  forest 
lands  (New  York  130  miles,  West  Virginia  220  miles).  New  York 
State  plans  to  acquire  abandoned  farmland  and  forest  land  at  a rate 
of  7,  500  acres  per  year  for  the  next  10  years  in  the  Appalachian 
Region.  With  federal  assistance,  acquisition  of  an  additional  8,  000 
acres  is  anticipated  during  the  next  10  years. 
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(3)  National  Forests:  An  accelerated  10-year  structural 
program  is  needed  for  National  Forests  in  the  Region.  In  addition  to 
the  regular  program,  the  following  acceleration  is  needed: 


Mea  sur  e 

U nit 

Amount 

Fire  protection 

Firebreaks 

Mi. 

225 

Fire  weather  stations 

No. 

4 

Lookout  towers 

No. 

4 

Heliports,  helispots,  & 
tanker  bases 
Fish  and  wildlife 

No. 

706 

Water  developments 
Stream  & lake  habitat 

Ac. 

1,  900 

development 

Ac . 

21,  800 

The  planned  development  for  recreation,  transportation, 
and  land  adjustments  on  National  Forests  for  the  next  10  years  is 
as  follows: 


Measure 

Unit 

Amount 

Recreation  facilities 

Acre 

15,  730 

Recreational  impoundments 

Acre 

4,  050 

Special  recreation  projects 
Roads  and  trail  construc- 

No. 

53 

tion  (includes  bridges) 

Mile 

6,  600 

Observation  sites 

No. 

86 

Roadside  developments 

Acre 

3,  600 

Land  acquisition 

Acre 

2,  654,  400 

Most  of  the  above  planned  developments  are  located  in  the 
Appalachian  Highlands  Recreation  Study  Area.  These  measures 
are  designed  to  provide  additional  protection  of  National  Forest  lands 
from  fire  and  pest  damages,  increase  development  and  utilization  of 
forest  and  water  resources,  and  provide  a healtheir  environment  for 
development  of  the  human  resource.  See  table  XXI-B  and  Appendix  F -- 
Recreation  and  Aesthetics  for  details. 

c.  Resource  conservation  and  development  projects  (RCfcD) 


The  RC&D  projects  which  could  be  developed  within  the 
next  10  to  15  years  are  those  that  contribute  the  most  to  conservation. 
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development,  and  utilization  of  the  natural  resources  of  the  area.  These 
projects  would  increase  employment  and  income,  prevent  flooding , improve 
water  supplies,  afford  adequate  training,  provide  adequate  sewage  and 
sanitation  facilities,  improve  health  and  environment,  and  provide  outdoor 
recreational  facilities. 

On  September  1,  1967,  there  were  six  RC&D  projects  in  the  plan- 
ning and  application  pending  stages.  Four  were  being  planned  and  appli- 
cations for  the  other  two  were  waiting  planning  approval . These  six  projects 
are: 

Total 

Development 


Project  Name 

State 

No.  of 
Counties 

Area 

(Sq.  Mi.) 

Staqe 

Tombigbee  Basin 

Ala. 

7 

5,750 

Pending 

Northeast 

Miss. 

19 

9,375 

Planning 

South  Western 

N.  Y. 

3 

3,463 

Planning 

Buckeye  Hills 

Ohio 

5 

2,443 

Planning 

Eastern  Appalachia 

Pa. 

4 

1,839 

Pending 

Endless  Mountains 

Pa. 

5 

4,007 

Planning 

Authorization  for  planning  is  needed  for  theTombigbee  Basin 
Project  in  Alabama  and  Eastern  Appalachian  Project  in  Pennsylvania . Planning 
should  be  accelerated  and  approval  for  installation  is  needed  for  the 
remaining  projects  to  assist  in  economic  growth  and  development. 

d.  Processing  and  Marketing  of  Forest  Products 

One  means  of  encouraging  regional  development  and  economic 
growth  is  to  improve  the  processing  and  marketing  opportunities  of  private 
landowners.  This  is  discussed  briefly  under  the  Timber  Development  Organi- 
zations (TDO's)  of  the  Appalachian  Regional  Development  Act  of  1965  (see  pages 
A- 102,  A- 114,  A- 144,  and  A- 150).  Also  mentioned  is  the  potential  for  reducing 
processing  and  marketing  costs  through  organization  of  market  specialists . 
Federal- State  assistance  for  such  efforts  has  been  authorized  by  law,  however 
specific  programs  remain  to  be  established.  It  is  imperative  that  such  programs 
be  developed  and  implemented  as  soon  as  possible  to  take  advantage  of  the 
resource  potential  and  to  increase  rural  income. 

e.  Research 

A strengthened  research  program  is  essential  to  a realization 
of  the  resource  potential.  All  phases  of  forestry  research,  including 
marketing  and  utilization,  economics,  timber  management,  engineering, 
wildlife,  and  recreation,  will  be  able  to  make  a significant  contribution. 

A strong  program  in  watershed  management  research,  consisting  of  water 
supply  and  flood  problems,  is  especially  needed.  A much-increased 
effort  must  be  made  to  develop  improved  stripmine  reclamation  methods 
so  that  the  environment  can  be  protected  while,  at  the  same  time,  the 
economic  benefits  of  the  coal  resource  can  be  realized. 
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8.  IMPACT  OF  RESOURCE  DEVELOPMENT  POTENTIAL  OK 
ECONOMIC  GROWTH 

The  total  economic  impact  of  the  land  treatment  program  was 
computed  for  the  entire  Appalachian  Region.  The  land  treatment  pro- 
gram is  based  on  the  acceleration  of  land  treatment  measures  over  a 
10-year  period. 

The  economic  expansion  effects  of  water  resource  develop- 
ments were  computed  only  for  the  94  feasible  upstream  watersheds 
studied  under  the  Appalachian  Water  Resource  Survey.  However, 
information  and  data  are  also  included  for  36  watersheds  studied 
under  PL-566  program  and  68  watersheds  studied  under  various 
River  Basin  Surveys,  for  which  preliminary  investigation  reports  had 
been  prepared. 

Implementation  of  most  USDA  proposals  can  be  quickly 
started  with  resulting  beneficial  impact  on  the  economy  of  the  Region. 
The  generated  employment  from  the  proposals  will  afford  immediate 
employment  particularly  in  rural  and  small  urban  areas  of  chronic 
unemployment  or  underemployment. 

a.  Physical  and  biological  effects 

The  planning  and  application  of  land  treatment  measures 
will  assist  in  the  economic  growth  and  development  of  the  Appalachian 
Region.  The  planned  program  will  accelerate  measures  on  3,  174,  500 
acres  of  cropland.  Cropland  rotations  vary  from  continuous  corn  to 
one-year  corn  and  four  years  of  meadow.  Present  yields  and  gross 
returns,  before  application  of  conservation  treatment  and  higher  level 
of  management,  are  estimated  as  follows: 

Low  High  Average 


Units 

Yield 

Gross 

Yield 

Gross 

Yield 

Gross 

Corn 

Bu. 

38 

$ 44.  38 

55 

$ 69.  30 

49 

$ 58.  60 

Oats 

Bu. 

40 

30.  80 

60 

43.  20 

50 

37.  12 

Wheat 

Bu. 

21 

27.  17 

27 

36.  55 

23 

ii.  9 5 

Soybeans 

Bu. 

22 

53.  46 

23 

57.  56 

22 

55.  08 

C otton 

Lbs. 

350 

105. 00 

500 

145.  00 

446 

127. 93 

Hay 

Tons 

1.  0 

28.  91 

2.  2 

63.  40 

1.  8 

4 7.  64 

With  the  application  of  conservation  measures  and  higher  level 
of  management,  the  yields  and  gross  returns  are  estimated  to  be  as 
follow  s: 
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High 

Yield  Gross 


Average 
Yield  Gross 


■ 

l 


Low 


Units 

Y ield 

Gross 

Yield 

Grosi 

5 

Yie: 

Id  Gros 

s 

Corn 

Bu. 

72 

$ 87. 58 

95 

$117. 

84 

84 

$ 90. 

92 

Oats 

Bu. 

69 

52.  28 

73 

53. 

96 

71 

53. 

05 

W heat 

Bu. 

33 

41.  98 

40 

47. 

78 

35 

44. 

28 

Soybeans 

Bu. 

33 

80.  00 

35 

85. 

05 

34 

82. 

41 

Cotton 

Lbs. 

750 

22.  97 

800 

232. 

00 

775 

226. 

62 

Hay 

T ons 

2.  5 

44.  00 

4.  5 

1 13. 

85 

3.  2 

85. 

81 

The 

above  yields  are 

averages 

for  the 

10W  ater 

Sub- 

Regions. 

Application  of  conservation  measures  on  grassland  and  pasture 
includes  the  construction  and  development  of  springs  and  ponds  for 
livestock  water  for  better  distribution  of  grazing.  Treatment  measures 
consist  of  improvement  or  renovation  of  existing  vegetation  and  new 
seedings  or  plantings.  Present  gain  in  pounds  of  livestock  per  acre  and 
gross  returns,  before  application  of  conservation  treatment  and  higher 
level  of  management,  is  as  follows: 

Low  High  Average 

Units  Gain  Gross  Gain  Gross  Gain  Gross 


Unimproved  Lbs.  26  $5.98  131  $33.95  79  $17.80 


With  application  of  conservation  measures  for  new  establish- 
ment, improvement  and  renovation,  and  higher  level  of  management, 
the  gain  in  pounds  of  livestock  per  acre  and  gross  returns  are  estimated 
to  be  as  follows: 

Low  High  Average 


Units 

Gain 

Gross 

Gain 

Gross 

Gain 

Gross 

Established 

Lbs. 

262 

$48.  72 

473 

$113.40 

310 

$68.  71 

Renovation 

Lbs. 

158 

29.  58 

289 

74.  90 

216 

49.  44 

Conservation  measures  for  critical  area  treatment  are  needed 
for  roadbank  stabilization  and  reclamation  of  surface-mined  areas. 
Measures  needed  include  grading,  shaping,  and  seeding  of  grasses 
or  legumes  for  vegetative  cover.  The  present  rate  of  soil  loss  per 
mile  of  roadbank  for  untreated  area  is  125  tons.  With  the  planned 
treatment,  this  loss  will  be  reduced  by  80  per  cent  or  more.  The 
present  rate  of  soil  loss  from  surface-mined  areas  is  estimated  at 
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55  tons  per  acre  per  year.  With  the  planned  treatment,  this  loss  will 
be  reduced  by  75  per  cent  or  more. 


Treatment  of  recreation  and  wildlife  lands  under  the  planned 
program  includes  measures  such  as  development  of  recreation  access 
roads,  farm  ponds  for  fish  and  wildlife,  fish  pond  management,  wild- 
life habitat  development  and  preservation,  and  picnic  and  camping 
areas.  The  program  will  provide  the  following  accelerated  measures: 


Farm  ponds 
Fish  ponds  managed 
Recreation  access  roads 
Wildlife  habitat  development 
Wildlife  habitat  preservation 
Picnic  areas 
Camping  areas 


4,  7 10  no. 

ZCi,  900  no. 
860  miles 
1Z8,  780  acres 
914,  870  acres 
33,  890  acres 
13,  460  acres 


Ponds  managed  for  fishing  total  an  estimated  6,  Z70  acres  of 
surface  water.  Annual  recreation-days  provided  by  all  above  measures 
are  estimated  to  be  Z,  Z65,  600. 

The  accelerated  land  treatment  program  will  require  the 
development  of  104,  680  basic  conservation  plans.  This  will  require 
an  additional  Z51  man-years  of  technical  assistance  per  year.  Also 
needed  will  be  a complete  soil  survey  for  45,  071,  000  acres,  requiring 
Z09  man-years  of  technical  assistance  per  year. 

One  of  the  most  significant  of  the  physical  benefits  to  be  derived 
from  the  proposed  forest  land  treatment  program  will  be  reduced  storm 
runoff  by  improving  the  infiltration  capacity  of  the  soil.  This  will  cause 
a reduction  in  soil  movement,  improve  water  quality,  and  help  reduce 
flooding  damages.  The  tabulation  below  indicates  reduction  in  surface 
runoff  and  in  gross  erosion  by  Water  Sub-Regions: 
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Runoff  Reduction  1/  Erosion  Reduction  2/ 


W ater 

Sub- 

Region 

Inche  s 

Per  cent 

Tons  Per 
Sq.  Miles 
Per  Year 

Per  cent 

A 

0.  35 

7 

45 

21 

B 

0.  28 

6 

45 

25 

C 

0.  30 

5 

270 

21 

D 

0.  50 

7 

275 

41 

E 

0.  42 

5 

140 

33 

F 

0.  06 

2 

25 

10 

G 

0.  10 

2 

40 

6 

H 

0.  27 

5 

245 

25 

I 

0.  28 

5 

220 

29 

J 

0.  43 

7 

250 

35 

Average 

0.  28 

4 

125 

24 

J J Based  on  a 100-year  frequency  storm  of  four-day  duration. 
Reference  is  Technical  Paper  No.  49  - Weather  Bureau,  and 
Technical  Paper  No.  16  - SCS. 

ZJ  Computed  using  Musgrave's  Soil  Loss  Prediction  Formula. 


Many  other  physical  benefits  would  also  accrue  as  a result 
of  the  proposed  forest  land  treatment  program.  Included  would  be  an 
improved  setting  for  recreation,  better  fish  and  wildlife  habitat, 
enhanced  natural  beauty,  and  more  and  better  quality  timber. 


An  estimated  30.  1 million  visitor-days  of  high-quality 
recreation  would  be  provided  by  the  proposed  developments  on 
National  Forest  lands.  Other  benefits  will  accrue  from  the  acquisi- 
tion and  management  of  the  additional  Z.  6 million  acres  of  forest 
land  due  to  enhanced  scenic  values,  preservation  of  natural  beauty, 
reduced  erosion  and  sediment  production,  and  better  regulation  of 
runoff  and  access. 

There  are  198  feasible  upstream  watersheds,  comprising 
25,  610  square  miles,  considered  for  the  planned  program.  Identified 
needs  studied  include  an  estimated  1,  836,  800  acre-feet  of  storage  for 
flood  prevention;  194,  300  acre-feet  for  municipal  and  industrial  water 
supply;  3,  800  acre-feet  for  supplemental  irrigation;  64,  800  acre-feet 
for  water  quality  management;  4,  415  acre-feet  for  fish  and  wildlife; 
365,  600  acre-feet  providing  27,  200  surface  acres  for  water- oriented 
recreation;  and  1,  285,  300  acre-feet  of  storage  for  other  needs  and 
future  uses.  The  feasible  watershed  developments  would  protect 
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from  the  most  frequent  flood  (3-5  years)  about  49,413  acres  of  flood 
plain  land.  Where  extensive  urban  damages  occur,  a 50-100  year 
level  of  flood  protection  is  provided.  The  planned  storage  for  water 
supply  will  serve  an  estimated  population  of  5 32,  850.  The  recreation 
developments  will  provide  for  1Z,  313,900  annual  recreation-days. 

b.  Economic  effects 


The  planned  program  of  potential  water  and  related 
resource  developments  will  provide  flood  prevention  benefits  which 
include  damage  reduction  to  crops  and  pasture,  erosion  and  sediment, 
other  agricultural  improvements,  equipment,  and  loss  of  livestock, 
urban  areas,  roads  and  railroads,  and  indirect.  In  addition,  there 
will  be  benefits  from  more  intensive  use  or  changed  land  use  of  agri- 
cultural land. 

Urban  damage  reduction  will  have  a large  effect  on  the  local 
economy  and  future  economic  growth  in  the  Appalachian  Region. 

Money  spent  on  repair  of  flood  damages  can  then  be  spent  for  other 
goods  and  services,  thus  aiding  economic  growth  in  the  Region. 

Other  benefits  from  reduced  urban  damages  arise  from  increased 
factory  payrolls,  from  fewer  shutdowns,  and,  because  of  less  sedi- 
ment, from  reduced  treatment  and  maintenance  costs  for  public  water 
supply.  These  all  result  in  additional  income  or  reduced  expenses 
to  the  local  people. 

Redevelopment  benefits  from  the  potential  developments  stem 
from  the  salaries  and  wages  paid  to  previously  unemployed  and  under- 
employed people  used  in  construction  and  operation  and  maintenance 
of  the  developments. 

The  developments  will  also  provide  benefits  for  recreation, 
fish  and  wildlife,  and  water  supply.  Recreational  developments 
will  provide  regional  expansion  benefits  from  increased  business 
activity  created  by  money  spent  within  the  area  by  people  from  out- 
side the  area. 

National  and  regional  benefits  for  industrial  development 
stem  from  the  wages  of  increased  employment  in  manufacturing 
plus  additional  employment  in  the  service  sector. 

The  land  treatment  program  for  the  Appalachian  Region  will 
provide  benefits  from  increase  in  net  farm  income  and  increased 
cost  of  production.  The  increase  in  cost  and  income  is  from  higher 
yields,  higher  level  of  management,  adoption  of  new  technology, 
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planning  and  applic.ttion  of  land  treatment  measures,  all  of  which 
are  a part  of  a total  conservation  program.  It  will  act  as  a stimulus 
to  the  Region's  economy  as  described  in  section  a.  Increased 
expenditures  will  filter  into  the  nonagr icultural  as  well  as  the  agri- 
cultural sectors  of  the  economy.  The  total  impact  of  these  increased 
expenditures  and  net  farm  income  will  result  in  increased  purchasing 
power  and  demand  lor  goods  and  services. 

Extensive  opportunities  for  productive  work  are  afforded  by 
the  National  Forests.  Projects  can  provide  training  of  various  skills 
which  will  assist  in  increasing  employment  opportunities  while  con- 
tributing to  the  management,  conservation,  and  development  of  forest 
re  sourc  es. 

(1)  Income  and  employment:  The  value  of  timber  pro- 

ducts' output  including  sawlogs,  veneer  logs,  miscellaneous  indus- 
trial products,  pulpwood,  and  fuel  wood  delivered  at  the  mill  or  con- 
centration yard  in  196Z  was  $Z69  million.  This  material  converted 
into  finished  products  will  produce  an  income  of  over  $Z  billion. 

The  value  of  timber  products'  output  by  Z000  is  expected  to  be  $545 
million,  which  will  produce  an  estimate  income  of  nearly  $4.4  billion 
when  converted  to  the  final  product.  Comparable  figures  for  the  year 
20Z0  are  $638  million  and  $5.  1 billion,  respectively.  Unfortunately, 
this  final  conversion  today  usually  takes  place  outside  of  Appalachia. 
Establishment  of  final  conversion  plants  within  Appalachia  would 
increase  the  income  by  an  estimated  eight  times  the  value  of  products 
delivered  at  the  mill  or  concentration  yard  and  would  absorb  large 
numbers  of  workers  non  unemployed.  It  would  also  considerably 
reduce  the  "leakage  of  economic  inputs"  and  contribute  to  improve- 
ment of  the  overall  economic  condition  of  the  Region  as  a result  of 
the  "multiplier  effect.  " Employment  in  timber-based  manufacturing 
industries  is  projected  to  increase  by  more  than  10,  000  new  jobs  by 
the  year  Z000.  This  would  provide  an  estimated  annual  payroll  of 
I $500.0  million. 

If  the  more  intensive  management  recommended  in  the  forest 
1 A development  program  becomes  a reality,  the  present  number  of  workers 

in  the  woods  would  increase  sharply.  Most  of  this  additional  work 
would  be  done  by  men  presently  unemployed  and  with  limited  skills. 

The  acceleration  of  land  treatment  measures  on  cropland, 
grassland,  recreation,  wildlife,  forest  and  woodland,  and  critical 
areas  will  generate  3,  540  man-years  employment  annually.  This 
estimate  represents  the  number  of  employees  necessary  to  construct 
and  install  measures.  Also,  in  addition,  3040  man-years'  employment 
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will  be  generated  in  the  service  sector  from  the  above  employment. 

This  estimate  is  the  result  of  applying  economic  expansion  to  the 
number  of  man-years  needed  for  construction  and  installation.  The 
technical  assistance  to  carry  out  the  accelerated  land  treatment 
program  will  require  1,  230  man-years  of  employment  which  will 
generate  1,  020  additional  man-years'  employment  in  the  service 
sector.  The  total  employment  generated  during  the  period  of  planning 
and  installation  of  the  recommended  acceleration  of  land  treatment 
measures  would  be  an  estimated  8,  830  man-years  annually. 

(2)  Agricultural  and  forest  production:  Drainage  of  crop- 

land appears  to  offer  the  best  potential  for  improving  agricultural  pro- 
duction and  income  through  development  of  water  and  related  land 
resources. 

There  are  presently  2,351,600  acres  of  cropland  that  will 
respond  to  drainage.  The  total  net  benefits  of  drainage  after  deduc- 
tion of  all  associated  production  and  on-farm  drainage  costs  is  estimated 
to  be  $27,  560,  260  annually. 

As  flood  control  measures  are  installed,  there  will  be  more 
beneficial  effects  to  agriculture  from  flood  damage  reduction  to  crops, 
pasture,  and  other  agricultural  properties.  This  flood  protection  will 
also  afford  farmers  in  Appalachia  the  opportunity  of  growing  higher 
value  crops  on  the  fertile  flood  plain  soils.  Additional  benefits  to 
agriculture  will  depend  largely  on  the  extent  of  market  expansion  due 
to  increased  economic  activity  and  employment  resulting  from  the 
planned  program  of  resource  development. 

Some  Appalachian  state  representatives  have  recently 
expressed  the  desire  for  additional  irrigation  storage  in  planned  up- 
stream reservoirs  for  use  in  future  years.  It  is  generally  agreed 
that  irrigation  could  be  a good  method  of  increasing  crop  yields  and 
stabilizing  production  in  future  years.  Therefore,  where  additional 
beneficial  storage  is  available  in  multiple-purpose  reservoirs,  it 
should  be  considered  for  irrigation. 

Increases  in  quality,  quantity,  and  economic  value  of  timber 
yields  resulting  from  the  forest  land  treatment  program  will  exceed 
the  investment  costs.  The  economic  impact  of  many  man-years  of 
new  employment  and  the  substantial  benefits  that  would  accrue  in 
terms  of  recreational  opportunity,  watershed  protection,  and  wildlife 
habitat  improvement  underscore  a real  opportunity  to  give  an  immediate 
and  lasting  upward  thrust  to  the  economy  and  well-being  of  people  within 
the  Region. 
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c.  Land  treatment  measures 


The  acceleration  of  conservation  planning  and  application 
of  land  treatment  measures  on  cropland,  grassland,  roadbank  stabili- 
zation, reclamation  of  surface- mined  areas,  forest  and  woodland, 
recreation  and  wildlife  lands,  and  soil  survey  will  provide  average 
annual  benefits  estimated  to  be  $43,  985,  600.  The  land  treatment  pro- 
gram will  also  provide  average  annual  expansion  benefits  estimated 
to  be  $80,  005,  500. 

(1)  Cropland:  Acceleration  of  conservation  treatment 

measures  on  cropland  includes  erosion  control  measures,  such  as 

c ontour-str  ip  cropping,  diversions,  grassed  waterways,  and  excess 
water  control  practices,  such  as  tile  drains,  field  ditches,  and  mains 
and  laterals.  Total  installation  cost  for  these  measures  is  estimated 
to  be  $42,  805,  200. 

The  economic  impact  includes  the  increase  in  gross  farm 
income  due  to  the  accelerated  program  and  the  expansion  effect  the 
increased  income  would  have  on  the  economy  of  the  Region.  This 
data  was  developed  by  Water  Sub-Regions. 

(2)  Grassland:  Conservation  measures  on  grassland 

include  springs  and  pond  development  for  livestock  water  to  better 
utilize  the  grass.  Total  installation  cost  for  these  measures  is  esti- 
mated to  be  $25,  455,  500.  The  economic  impact  includes  the  increase 
in  gross  farm  income  due  to  the  accelerated  program  and  the  expan- 
sion effect  the  increased  income  would  have  on  the  economy. 

(3)  Forests  and  woodland:  Accelerated  measures  on 
forest  and  woodland  include  private.  State,  and  National  Forest  lands. 
The  measures  include  tree  planting,  erosion  control,  harvest  cutting, 
hydrologic  stand  improvement,  woodland  grazing  control,  access 
roads,  fish  and  wildlife  management,  fire  protection,  and  soil  and 
water  conservation  measures.  Total  installation  cost  for  these 
measures  is  as  follows: 

Private  forest  and  woodland  $100,  555,  500 

State  Forest  lands  1,  574,  300 

National  Forests  76,012,800 

See  tablex  XX-A  and  -B  and  XXI-A  for  further  details. 

In  addition,  the  West  Virginia  Department  of  Natural  Resources 
has  requested  acceleration  of  forest  fire  control  program  for  a 12- 
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county  critical  area  in  southwestern  West  Virginia  at  an  estimated 
installation  cost  of  $1,  266,  000. 

(4)  Roadbank  stabilization:  Cost  for  the  accelerated 

conservation  measures  includes  cost  of  materials,  such  as  seed, 
fertilizer,  lime,  and  mulch,  and  of  labor  and  land  grading  where 
necessary.  Total  installation  cost  for  these  measures  is  estimated 
to  be  $39,  15b,  500.  The  economic  impact  includes  benefits  from 
reduced  cost  of  silt  removal  from  road  ditches  and  streams,  improved 
wildlife  habitat,  and  scenic  value.  Also  included  is  the  expansion  effect 
the  benefits  would  have  on  the  economy  of  the  Region. 

(5)  Reclamation  of  surface-mined  areas:  Land  treat- 

ment measures  on  surface-mined  areas  include  shaping,  grading  and 
filling  where  necessary,  and  seeding,  lime,  and  fertilizer  for  establish- 
ment of  vegetative  cover.  Total  installation  costs  lor  these  measures 
are  estimated  to  be  $25,  353,  800.  The  economic  impact  includes  bene- 
fits from  reduction  in  soil  loss  and  decreased  cost  of  sediment  removal, 
improved  wildlife  habitat,  timber  production,  and  scenic  value.  How- 
ever, benefits  from  timber  production  were  not  evaluated.  The 
expansion  effect  the  benefits  would  have  on  the  Region  was  included. 

(6)  Recreation  and  wildlife  land:  Conservation  treatment 

measures  on  private  land  include  farm  ponds  for  fish  and  wildlife, 
fish  pond  management,  wildlife  habitat  development,  wildlite  habit.it 
preservation,  recreation  access  roads,  picnic  areas,  and  camping 
areas.  The  cost  includes  development  of  associated  facilities  as 
well  as  cost  of  conservation  treatment  practices.  Total  estimated 
installation  cost  for  the  measures  is  $155,  078,  920.  The  economic 
impact  includes  benefits  from  activities  such  as  fishing,  camping, 
picnicking,  hunting,  and  improved  wildlife  habitat.  The  expansion 
effect  from  the  above  benefits  on  the  economy  was  included. 

(7)  Conservation  planning  and  soil  survey;  In  order  to 
carry  out  the  accelerated  land  treatment  program,  it  is  necessary 
to  provide  technical  assistance  for  conservation  planning  and  soil 
survey.  Conservation  planning  and  soil  survey  will  require  an 
additional  461  man-years  of  employment  annually.  Total  cost  for 
these  measures  is  estimated  to  be  $46,  060,  000.  The  acceleration 
of  conservation  planning  and  soil  survey  will  benefit  the  region  by 
giving  valuable  technical  assistance  to  owners  and  operators  of 
agricultural  enterprises.  These  benefits  represent  the  wages  and 
salaries  of  additional  personnel  necessary  for  acceleration.  Also, 

379  man-years'  employment  will  be  generated  in  the  service  sector 
from  the  above  employment.  The  economic  impact  includes  the 
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above  benefits  and  expansion  effect  of  the  money  spent  in  the  service 
sector. 


d.  Structural  measures 


(1)  Upstream  water  sheds:  Water  resource  developments 
planned  by  the  U.  S.  Department  of  Agriculture  include  198  feasible 
upstream  watersheds.  There  are  17  watersheds  which  would  provide 
sufficient  flood  protection  to  flood  plain  land  to  permit  needed  indus- 
trial, commercial,  or  residential  development.  Development  of  this 
land  is  necessary  for  economic  growth  in  the  watersheds.  Total 
installation  cost  for  the  198  watersheds  is  estimated  to  be  $492,907,200. 

These  watershed  developments  will  provide  a total  estimated 
flood  damage  reduction  benefit  of  $9,  624,  800  annually.  Land  enhance- 
ment benefits  are  estimated  to  be  $1,  884,  300  annually.  Of  this, 

$1,  699,  300  would  accrue  to  agricultural  land.  Changed  land  use 
benefits  for  urban  enhancement  would  amount  to  $185,  000  annually. 

The  feasible  developments  can  provide  12,  313,  900  annual 
recreation-days  to  help  meet  the  projected  demand  by  1980.  They 
would  also  provide  27,  200  acres  of  water  for  boating  and  fishing. 

The  multiple-purpose  developments  will  provide  total  estimated 
benefits  from  recreation  and  fish  and  wildlife  of  $16,  023,  100  annually. 
Incidental  recreation  benefits  from  use  of  sediment  pools  of  flood 
prevention  structures  are  estimated  to  be  $416,400  annually. 

The  projected  water  supply  and  water  quality  needs  by  1980 
can  partially  be  met  by  the  water  resource  developments.  These 
developments  can  provide  total  estimated  benefits  of  $1,  326,  700 
annually.  Also,  the  storage  for  irrigation  would  provide  estimated 
annual  benefits  of  $77,  900. 

Redevelopment  benefits  from  the  water  resource  developments 
reflect  salaries  and  wages  of  unemployed  and  underemployed  people 
(unskilled  and  semi-skilled)  used  in  construction  and  operation  and 
maintenance.  From  studies  of  previously  constructed  projects,  it 
was  found  that  about  35  per  cent  of  the  construction  costs  was  paid 
to  labor.  The  labor  force  was  then  divided  into  skill  levels,  in 
which  about  57  per  cent  was  unskilled  and  semi-skilled.  A study 
of  the  operation  and  maintenance  cost  showed  that  about  75  per  cent 
was  paid  to  labor.  Of  this  amount,  45  per  cent  was  within  the 
unskilled  and  semi-skilled  groups.  The  redevelopment  benefits 
were  divided  into  national  and  regional  accounts. 
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In  evaluation  of  the  water  resource  developments,  a 
multiplier  concept  was  used  to  measure  employment  and  income 
expansion  for  private  and  public  investment  within  the  development. 
There  are  17  ol  the  198  watersheds  which  will  provide  sufficient 
flood  protection  for  industrial,  commercial,  or  residential  site 
development.  These  developments  could  provde  25,  533  new  jobs 
over  a period  of  25  to  50  years  as  a result  of  industrial  development 
in  these  watersheds.  The  new  jobs  would  create  a payroll  of  $245.  7 
million  annually.  This  payroll  includes  both  the  manufacturing  and 
service  sectors  of  the  economy.  The  income  expansion  resulting 
from  the  increased  payroll  and  induced  investment,  both  public  and 
private,  was  divided  between  a national  and  regional  account. 

The  annual  recreation-days  will  provide  regional  income 
expansion  benefits  from  the  money  spent  within  the  watershed  by 
people  from  outside  the  watershed.  The  benefits  were  based  on  a 
daily  expenditure  of  $1.00  per  visitor  for  people  who  traveled  one 
way  a distance  of  26-50  miles  and  $3.  00  per  visitor  for  people 
who  traveled  51  miles  or  more  one  way  to  reach  the  recreational 
facilitie  s. 

National  expansion  benefits  from  agricultural  enhancement 
were  based  on  increased  net  income  from  more  intensive  land  use 
and  changed  land  use  of  agricultural  land.  The  following  tabulations 
(starting  on  next  page)  show  the  user  and  expansion  benefits  for  both 
the  national  and  regional  accounts. 

(2)  State  Forest  lands:  The  structural  measures  on 

State  lands  include  land  acquisition  and  road  construction.  The 
estimated  cost  for  installation  is  $1,  249,  300. 

(3)  National  Forests:  Water  resource  development  on 
National  Forest  lands  includes  structural  measure  for  fire  protection, 
fish  and  wildlife  management.  Total  installation  cost  is  estimated  to 
be  $3,  798,  800.  The  recreation  developments  include  special  projects, 
recreation  facilities,  and  recreation  impoundments.  Total  installa- 
tion cost  is  estimated  to  be  $360,314,900.  Cost  of  road  and  trail 
construction,  roadside  developments,  observation  sites,  and  bridges 
is  estimated  to  be  $171,  621,  300.  Land  adjustment  costs  are  esti- 
mated to  be  $247,  275,  400. 

These  measures  would  provide  employment  in  wildlife  habitat 
improvement,  construction  of  recreation  areas,  and  roads  and  trails. 
Direct  employment  in  these  programs  will  create  even  greater  indirect 
employment  opportunities  and  economic  benefits. 
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USER  BENEFITS  AND  EXPANSION 
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9.  PROGRAMS  AND  COORDINATION  FOR  FUTURE  POTENTIAL 
DEVELOPMEN  r 


All  present  natural  r e sour ce- or iented  and  supporting  pro- 
grams of  the  U.  S.  Department  of  Agriculture  will  be  needed  in  the 
development  of  water  and  related  resources  to  meet  economic  goals 
of  selected  potential  growth  areas  of  the  Region.  Principal  programs 
needed  are  those  concerned  with: 

1.  Land  use  changes. 

Z.  Stabilization  of  critically  eroding  and  sediment- 
producing  areas. 

3.  Multiple-use  management  of  National  Forest  and 
eventually  all  publicly  owned  forests. 

4.  Establishment  and  improvement  of  desirable  types 
of  vegetative  cover. 

5.  Greater  control  and  development  of  water  resources 
in  the  upstream  areas  for  agriculture,  forestry, 
flood  prevention,  recreation,  fish  and  wildlife, 

and  small  urban  and  rural  communities,  and  to 
provide  flood-free  sites  in  flood  plain  areas  to 
encourage  private  investment  in  industrial  and 
commercial  developments. 

Present  programs  directly  involved  include:  Soil  and  Water 
Conservation  (PL-46);  Upstream  Watershed  (PL-566);  Flood  Pre- 
vention (PL-534);  Resource  Conservation  and  Development  (PL  87- 
703);  Cooperative  State  and  Private  Forestry;  National  Forest 
Administration;  Forest  and  Agricultural  Research;  and  other  pro- 
grams of  technical  and  financial  assistance  to  individual  landowners, 
operators,  and  rural  and  small  urban  groups. 

USD  A agencies  administering  these  programs  are:  Agricul- 
tural Stabilization  and  Conservation  Service  (ASCS),  Farmers  Home 
Administration  (FHA),  Forest  Service  (FS),  and  Soil  Conservation 
Service  (SCS).  The  Federal  Extension  Service  (FES),  through  state 
universities,  provides  assistance  by  informing  and  educating  the 
public  on  these  programs. 

Further  coordination  among  USDA  agencies  will  be  required 
during  detailed  planning  of  the  various  proposals. 
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If  full  development  of  physical  and  economic  potential  is 
to  be  approached  in  the  Region,  all  present  programs  must  be 
greatly  accelerated  and,  in  many  cases,  expanded. 

a.  Alternative  or  additional  considerations 

Any  consideration  must  recognize  the  fact  that  our  grow- 
ing population  and  development  will  place  a greater  demand  on  effi- 
cient use  of  all  natural  resources.  Some  considerations  are: 

1.  Instead  of  surface  storage,  municipal  and  industrial 
water  needs  in  the  Region  may  be  partially  met 
through  the  development  of  ground-water  supplies 
and  improved  treatment  techniques  for  repeated 
re-use. 

2.  Better  techniques  and  control  or,  under  certain 
conditions,  elimination  of  coal  strip-mining 
activities  would  greatly  reduce  the  erosion  and 
sedimentation  problem. 

3.  Greater  public  ownership  of  land  that  is  uneconomi- 
cal for  agricultural  or  timber  production  due  to  low 
inherent  fertility  and  productiveness,  but  which  plays 
an  important  role  in  the  improvement  and  mainten- 
ance of  watershed  values.  Ownership  should  be  at 

the  level  (town,  county,  district,  state,  or  Federal) 
which  would  be  in  the  greatest  public  interest. 

4.  Consolidation  of  small  timber  ownerships  into 
Timber  Development  Organizations,  authorized  by 
Section  204  of  the  Appalachian  Act,  for  management 
purposes  under  the  guidance  of  professional  consul- 
tants. 

5.  The  use  of  special  real  estate  tax  incentives,  parti- 
cularly for  timber  landowners,  in  order  to  secure 
needed  water  and  other  resource  measures  to  help 
provide  the  necessary  base  for  economic  growth. 

Also,  the  development  and  adoption  of  uniform  and 
fair  tax  assessment  values  for  agricultural  and 
forest  land  based  on  productive  capacity  of  the  site. 

6.  Relocation  and  new  construction  of  roads,  houses, 

and  other  improvements  out  of  the  narrow  flood  plains. 
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7.  A vast  resettlement  program  of  moving  people  out 
of  isolated  areas  into  or  closer  to  rural  centers 
having  facilities  and  potential  for  economic  growth. 

b.  Projects  or  measures  needed  but  not  presently  available 

Additional  measures  needed  but  not  now  readily  available 
include  those  for: 

1.  Control  or  prevention  of  detrimental  washings  from 
refuse  piles  resulting  from  coal  mining,  steel,  and 
other  manufacturing  processes. 

2.  Control  of  runoff  and  sediment  from  expanding  urban 
areas  with  particular  attention  to  modifying  methods 
of  land  clearing  and  grading  and  construction. 

3.  Control  of  runoff  and  sediment  during  the  vast  new 
highway  construction  program. 

4.  Control  of  organic  and  inorganic  wastes  resulting 
from  agricultural  and  industrial  production. 

5.  Evaluation  and  demonstration  projects  for  erosion 
control  and  water  disposal  in  urban  areas. 

6.  Land  use  and  zoning  regulations, 
c.  Other  agency  programs  and  their  impacts 

The  recommended  programs  and  projects  of  all  other 
agencies  engaged  in  this  study  were  considered  in  formulating 
the  recommendations  by  the  U.  S.  Department  of  Agriculture. 
However,  the  impact  of  all  U.  S.  Army  Corps  of  Engineers'  pro- 
jects recommended  involving  National  forests  and  their  plans  for 
development  have  not  been  fully  evaluated  or  coordinated.  The 
success  and  effectiveness  of  the  USDA  programs  and  projects 
depend,  to  a considerable  degree,  on  the  programs  and  projects 
of  other  agencies.  In  many  cases,  the  programs  and  projects 
supplement  each  other. 


The  recommendations  and  recommended  programs  and  pro- 
jects of  U.  S.  Army  Corps  of  Engineers,  Bureau  of  Sport  Fisheries 
and  Wildlife,  and  Federal  Water  Pollution  Control  Administration 
of  U.  S.  Department  of  the  Interior,  along  with  those  of  the  Bureau 
of  Public  Roads  of  U.  S.  Department  of  Transportation,  will  be  of 
particular  importance  in  supplementing  USDA  programs  and  projects. 
Maximization  of  benefits  and  effectiveness  of  all  recommendations 
and  recommended  Federal  programs  and  projects  will  be  possible 
only  by  being  keyed  to  the  Development  Plans  of  the  individual  states, 
including  the  Comprehensive  Statewide  Outdoor  Recreation  Plans. 

The  close  coordination  maintained  in  this  survey  made  it  possible 
for  each  agency  to  more  fully  and  efficiently  concentrate  in  its 
particular  field  of  competence.  It  should  result  in  an  effective 
overall  plan  for  the  increased  production  of  goods  and  services 
from  development  of  water  and  related  resources  to  stimulate 
economic  growth  of  the  Region. 

d.  Projects  which  should  be  planned  jointly 

Close  working  relations  and  coordination  should  be  con- 
tinued in  planning  USDA  Upstream  Watershed  Projects  with  State 
Natural  Resource  Agencies,  Soil  Conservation  District,  U.  S. 

Army  Corps  of  Engineers,  Tennessee  Valley  Authority,  and  U.  S. 
Department  of  the  Interior's  Bureau  of  Sport  Fisheries  and  Wildlife 
and  Federal  Water  Pollution  Control  Administration. 

There  is  presently  pending  no  USDA  Upstream  Watershed  in 
Water  Sub- Region  A which  requires  special  joint  planning. 

Because  of  interrelated  completed,  authorized,  or  potential 
U.  S.  Army  Corps  of  Engineers  projects  and  present  arrangements  with 
Tennessee  Valley  Authority,  consideration  should  be  given  to  further 
joint  detailed  planning  of  the  following  upstream  watersheds: 

Water 

Sub-  Location 

Region  Number  1/  Watershed  Name  State 


B 

2 

Upper  Casselman  River 

Md. 

B 

66 

Stony  Creek 

Pa. 

B 

P-  10 

North  Fork  South  Branch 

W.  Va. 

B 

P-11 

South  Branch 

W.  Va. 

B 

P-12 

Mill  Creek 

W.  Va. 

B 

P-3 

North  Branch 

W.  Va. 
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Water 

Sub- 

Region 

Location 
Number  1/ 

Watershed  Name 

State 

C 

10 

Back  Creek 

Va. 

C 

31 

Jackson  River  2 2/ 

Va. 

D 

60 

North  Oconee  River 

Ga. 

D 

15 

Little  Beaver  Dam 

S.  C. 

D 

20 

Eighteen  Mile  Creek 

S.  C. 

E 

37 

Wehadkee  Creek 

Ala. 

E 

55 

Suwanee  Creek 

Ga. 

E 

56 

Tesnatee  Creek 

Ga. 

E 

59 

Mill  Creek  Area 

Ga. 

E 

62 

Wahoo-Little  River 

Ga. 

E 

63 

Young  Cane  Creek 

Ga. 

F 

13 

Great  Valley 

N.Y. 

F 

15 

Little  Valley 

N.Y. 

F 

25 

Connoquenessing  Creek 

Pa. 

F 

54 

Blacklick  Creek 

Pa. 

F 

56 

French  Creek  (Upper) 

Pa. 

F 

59 

Mahoning  Creek 

Pa. 

F 

60 

Oswago  Creek 

Pa. 

F 

61 

Potato  Creek 

Pa. 

F 

64 

Sewickley  Creek 

Pa. 

F 

68 

Tionesta  Creek 

Pa. 

F 

70 

Upper  Allegheny  River 

Pa. 

F 

71 

Upper  Loyalhanna  Creek 

Pa. 

F 

72 

West  Branch  Clarion  River 

Pa. 

F 

64 

Ten  Mile  Creek 

W.  Va. 

F 

79 

Elk  Creek 

W.  Va. 

G 

7 

Grassy  Creek 

Ky. 

G 

14 

Upper  White  Oak  Creek 

Ohio 

G 

42 

Little  Stony  Creek  2/ 

Va. 

G 

48 

Peak  Creek 

Va. 

G 

74 

Mill  Creek 

Va. 

G 

21 

Beaver  Creek 

W.  Va. 

G 

22 

Grassy  Creek 

W.  Va. 

G 

25 

Cherry  River 

W.  Va. 

G 

80 

F rench  Creek 

W.  Va. 

G 

93 

Upper  Buckhannon  River 

W.  Va. 

H 

23 

Upper  Red  River 

Ky. 
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Water 


Sub- 

Region 

Location 
N urn  be  r 1 / 

Watershed  Name 

State 

I 

15 

Casey  Creek 

Ky. 

I 

18 

Marrowbone  Creek 

Ky. 

I 

21 

Calfkiller  River 

Tenn. 

I 

23 

Putnam-Cane  Creek 

Tenn. 

J 

61 

Peavine  Creek 

Ga. 

J 

“7 

f 

Cane  Creek 

N.  C. 

J 

18 

Tallulah  Creek  2/ 

N.  C. 

J 

1Z 

Hickory  Creek 

Tenn. 

J 

13 

Horse  Creek 

Tenn. 

J 

1 6 

Sweetwater  Creek 

Tenn. 

J 

17 

Bent  Creek 

Tenn. 

J 

18 

Blackwater  Creek 

Tenn. 

J 

19 

Black  Wolfe  Creek 

Tenn. 

J 

20 

Bull  Run  Creek 

T enn. 

J 

24 

Char  le  s Creek 

Tenn. 

J 

26 

Mountain  Creek 

Tenn. 

J 

27 

Perkins  Creek 

Tenn. 

J 

29 

Coahulla  Creek 

Tenn. 

1/  See  plate  4 for  location. 

2 / The  Forest  Service  will  make  a detailed  study  and  appraisal  to 
supplement  the  proposed  projects  before  authorization  for 
detailed  planning  is  initiated. 


In  the  future,  working  relations  and  coordination  should  be 
strengthened  with  the  Bureau  of  Outdoor  Recreation,  Federal  Water 
Pollution  Control  Administration,  and  Bureau  of  Mines  of  U.  S. 
Department  of  the  Interior;  Bureau  of  Public  Roads,  U.  S.  Depart- 
ment of  Transportation;  U.  S.  Department  of  Health,  Education, 
and  Welfare;  and  state  Departments  of  Health  and  Commerce.  This 
is  important  to  insure  efficient  and  full  potential  development  of 
water  and  related  resources  of  the  Region. 

e.  New  approaches  or  modification  of  present  programs 

The  principal  need  in  the  Region  is  acceleration  of 
existing  programs  of  the  U.  S.  Department  of  Agriculture  dealing 
with  the  conservation  and  development  of  natural  resources.  This 

A- 148 


, , - „■ 


— 


' W -L 


[ 


1 1 
I 

I 

, 

I I 

I * 

; '.1 


acceleration  of  going  programs  is  in  line  with  long-term  responsi- 
bilities assigned  by  Congress  through  various  legislative  authori- 
zations to  the  Department  during  the  early  1900's,  mid- 1930' s and 
1950' s,  and  first  half  of  the  19b0's.  The  legislation  was  recognition 
by  Congress  of  these  basic  concepts:  (1)  that  the  conservation, 

development,  and  wise  use  of  natural  resources  is  in  the  national 
interest;  (Z)  that  all  resources  --  soil,  water,  plants,  and  animals  -- 
cannot  be  effectively  used  or  managed  separately  but  are  completely 
interdependent;  and  (3)  that  the  landowner,  operator,  and  the  general 
public  have  joint  economic  responsibilities  in  these  areas. 

However,  some  new  approaches  are  needed  and  include: 

1.  Technical  assistance  to  local  units  of  government  for: 

a.  Developing  guidelines  or  regulations  for  control 
of  erosion  and  sediment  in  urban  areas. 

b.  Services  of  specialists  to  individuals,  contractors, 

or  others  to  assist  in  designing  specific  measures 
for  the  control  of  erosion  and  sedimentation  in 
urban  areas. 

c.  Demonstrations  of  measures  to  control  erosion 
and  sedimentation  on  publicly  owned  construction 
areas. 

d.  Installing  sediment  detention  basins  below  sediment- 
producing  areas. 

Z.  Construction  of  sediment  detention  basins,  diversions, 
and  various  temporary  control  measures  on  highway 
rights-of-way  and  on  private  lands  below,  during  new 
road  construction. 

3.  Give  equal  approval  priority  for  planning  and  installa- 
tion of  feasible  projects  for  all  justifiable  primary 
purposes  which  are  needed  for  economic  development. 
This  includes  projects  having  a majority  of  nonagri- 
cultural  purposes,  such  as  water  supply  for  municipal 
and  industrial  use,  improved  stream  fisheries,  or 
water-based  recreation. 

4.  Provide  for  Forest  Service  programs  for  Appalachia 
with  financing  at  the  maximum  level  authorized  by 
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law.  This  financing  would  provide  technical  assistance 
and  protection  through  the  States  to  forest  and  wood- 
land owners  and  forest  product  processors. 

5.  Organize,  train,  and  equip  work  crews  for  hire  by 
landowners,  operators,  timber  owners,  and  others 
to  install  various  conservation  practices  and  struc- 
tures. Soil  Conservation  Districts,  State  Forestry 
organizations,  or  private  contractors  will  manage 
and  supervise  crews.  Until  a sufficient  work  load 
is  developed,  it  may  be  necessary,  in  order  to  pro- 
vide full-time  employment,  to  make  such  crews 
available  for  use  by  city,  county,  state,  and  Federal 
agencies  on  public  conservation  projects.  Timber 
Development  Organizations,  authorized  by  Section 
204  of  the  Appalachian  Act,  would  be  an  effective 
vehicle  for  implementing  this  proposal. 

Modifications  in  some  criteria  of  present  programs  will 
also  be  needed.  Chief  among  these  are: 

1.  Upstream  Watershed  Program  (PL-566) 

a.  Provide  temporary  Federal  financing  or  under- 

writing of  some  of  the  local  costs,  such  as  ease- 
ments, rights-of-way,  and  operation  and  main- 
tenance, with  a definite  plan  for  deferred  repay- 
ment when  local  sponsors  are  initially  unable 
to  meet  their  financial  responsibilities.  Increased 
funding  by  States  will  also  help  meet  this  need. 

b.  Provide  Federal  cost-sharing  for  storage  for  water 
quality  management  in  accordance  with  other 
National  programs. 

c.  Provide  for  full  physical  development  of  each 

structure  site  to  support  not  only  immediate 
but  long-term  projected  economic  growth  when 
maximum  development  is  feasible  but  local 
...  financing  is  not  currently  available. 

d.  Provide  for  special  Federal  funding  for  all  costs 

allocated  to  the  National  Forests  involving  con- 
struction of  multiple-purpose  structures  and 
the  development  of  associated  recreation  or 
fish  and  wildlife  facilities. 


A 


1 


2. 


3. 


4. 


In  the  Agricultural  Conservation  Program, 
provide  up  to  100  per  cent  Federal  financing  for 
establishment  of  those  conservation  measures  which 
result  in  little  or  no  immediate  economic  return  to 
landowners  and  operators  but  have  important  off- 
site benefits.  All  measures  to  be  maintained  by  land- 
owner  or  user. 

Provide  Federal  financing  to  accelerate  development 
of  forest  resources  on  State  lands. 

Amend  current  Development  Programs  for  National  « 

Forests  to  include  the  proposed  accelerated  recrea- 
tion development  program  for  Appalachia. 
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10.  RECOMMENDATIONS 


a.  Acceleration  of  present  programs 

U.  S.  Department  of  Agriculture's  recommendations 
include  accelerated  land  treatment  and  structural  measures  with 
priorities  on  private  lands  and  State  and  National  Forest  lands. 

(1)  Land  treatment  measures:  This  includes  the 

planning  and  installation  of  the  following  measures  on  private  lands: 


Mea  sure 

Units 

Amount 

Cropland 

Acre  s 

3, 

174, 

500 

Gra  s sland 

Planting  s 

Acres 

1, 

228, 

700 

Renovation 

Acre  s 

1, 

949, 

200 

Critical  Area  Stabilization 

Roadbanks 

Acres 

1 12, 

900 

Surface  Mined  Areas 

Acre  s 

334, 

500 

Recreation  and  Wildlife  Land 

Farm  Ponds 

No. 

4, 

710 

Pond  Management 

No. 

20,  900 

Recreation  Access  Roads 

Mile  s 

860 

Wildlife  Habitat  Development 

Acre  s 

128, 

780 

Wildlife  Habitat  Preservation 

Acre  s 

914, 

870 

Conservation  Plans 

No. 

104, 

680 

S oil  Survey 

Acre  s 

45, 

071, 

000 

Forest  and  Woodland 

Management  Plans 

No. 

2 3, 

150 

Tree  planting 

Acre  s 

1, 

377, 

900 

Erosion  control 

Acre  s 

717, 

000 

Harvest  cutting 

Ac  re  s 

1, 

363, 

900 

Hydrologic  stand  improvement 

Acre  s 

1, 

783, 

500 

Woodland  grazing  control 

Acres 

1, 

422, 

700 

The  West  Virginia  Department  of  Natural  Resources  has 
recommended  an  accelerated  forest  fire  control  program  for  a 12- 
county  critical  area  in  southwestern  West  Virginia.  The  present 
fire  control  program  needs  the  following  acceleration: 
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Measure 

Units 

Amount 

Aircraft  Contracts 

Air  tankers 

No. 

2 

Air  patrol  planes 

No. 

2 

Equipment 

Tanker  trucks 

No. 

c. 

Unimogs 

No. 

1 1 

Slip-on  tanks 

No. 

18 

Transportation 

Station  wagons 

No. 

4 

Half-ton  trucks 

No. 

10 

Personnel  carriers 

No. 

12 

Communic  ations 

Portable  radios 

No. 

24 

Mobile  radios 

No. 

4 

Relay  stations 

No. 

2 

Per  sonnel 

No. 

14 

Training 

Fire  wardens  and  crews 

No. 

L 4 

The  accelerated  land  treatment  : 

measure  s on 

State  Forest 

lands  are  as  follows: 

Measure 

Units 

Amount 

Management  plans 

No. 

241 

Tree  planting 

Acre  s 

4,  500 

Erosion  control 

Acre  s 

1,  600 

Harvest  cutting 

Acre  s 

23, 800 

Hydrologic  stand  improvement 

Acre  s 

34,200 

Woodland  grazing  control 

Acre  s 

1 , 800 

The  accelerated  land  treatment 

measures  on 

National  For 

lands  are  as  follows: 

Measure 

Units 

Amount 

Timber 

Tree  planting 

Acre  s 

576,  300 

Timber  stand  improvement 

Acre  s 

926,  900 

Water  yield  improvement  by 

vegetative  management 

Acre  s 

80,  000 

Soil  and  water 

Gully  stabilization 

Acre  s 

i,  <iUU 
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Measure 

U nit  s 

Amount 

Sheet  erosion  control 

Acre  s 

12,  300 

Streambank  stabilization 

Acres 

3,  300 

Stream  channel  clearing 

Acre  s 

8,  100 

Rehabilitated  abandoned 

r oad s and  trail s 

Ac  re  s 

26,  100 

Mined  area  stabilization 

Acre  s 

3,  700 

Pollution  abatement 

Acre  s 

1,  400 

Soil  survey 

Acre  s 

5,  789,  000 

Watershed  analysis 

Acre  s 

5,  400,  000 

Range  management 

Acre  s 

2,  400 

Fire  protection 

Acre  s 

36,  500 

Fish  and  wildlife 

Acre  s 

3,  031,  000 

Priority  for  accomplishment  of  the  above  land  treatment 
measures  is  as  follows: 

1.  Stabilization  of  critically  eroding  areas  throughout  the 
entire  Region  with  special  emphasis  on  areas  upstream  from  all 
completed,  authorized,  or  planned  USDA,  Tennessee  Valley  Authority, 
Corps  of  Engineers,  and  other  water  resource  developments.  To  be 
accomplished  during  the  period  1970-1980. 

2.  Acceleration  of  land  treatment  on  watersheds  of 
recommended  projects  for  Corps  of  Engineers  (15-20),  Tennessee 
Valley  Authority  (1),  and  USDA  Upstream  Watersheds  (198),  the 
most  of  which  are  directly  vectored  towards  identified  growth  centers. 
The  area  involved  equals  about  22  per  cent  of  the  Region.  To  be 
accomplished  by  1990. 

3.  Acceleration  of  land  treatment  on  watersheds  of 
completed  and  authorized  water  resource  developments  of  the  Corps 
of  Engineers,  Tennessee  Valley  Authority,  and  other  public  and 
private  interests.  Area  involved  equals  about  28  per  cent  of  the 
Region.  To  be  accomplished  by  1990. 

4.  Acceleration  of  land  treatment  on  remaining  areas  of 
the  Appalachian  Region.  To  be  accomplished  by  1990. 

(2)  Structural  measures:  The  recommended  planned 

program  for  structural  measures  include  planning  and  installation  of 
the  following  measures: 


i 


i 
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1.  Plan  and  install  198  feasible  upstream  watersheds. 

See  table  XLV  and  plate  4 for  identification  and  location. 

2.  Measures  on  State  Forests  include  land  acquisition  of 
8,  000  acres  and  construction  of  350  miles  of  access  roads. 

3.  Measures  on  National  Forests  for  fire  protection  in- 
cludes construction  of  225  miles  of  firebreak,  4 fire  weather  stations, 
4 lookout  towers,  4 heliports,  700  helispots,  and  Z air  tanker  bases, 
to  be  accomplished  by  1990. 

The  fish  and  wildlife  measures  include  1,  900  acres  of  water- 
holes,  potholes,  small  ponds,  and  impoundments  for  waterfowl,  and 
21,  800  acres  of  stream  and  lake  habitat  improvement. 

The  planned  development  for  recreation,  transportation, 
and  land  adjustments  on  National  Forests  include: 


Measure 

Unit 

Amount 

Recreation  facilities 

Acres 

15,  7 30 

Recreational  impoundments 

Acres 

4,  050 

Special  recreation  projects 
Road  and  trail  construction 

No. 

53 

(includes  bridges) 

Mile  s 

6,  600 

Roadside  development 

Acre  s 

3,  600 

Observation  sites 

No. 

86 

Land  acquisition 

Acre  s 

2,  654, 400 

Priority  for  the  installation  of  recommended  struc  tural  mea- 
sures is  as  follows: 

1.  Plan  by  1980  and  complete  installation  by  1990  the  198 
recommended  PL-566  Upstream  Watersheds  together  with  recrea- 
tional and  other  developments  in  the  National  Forests  and  State 
Forests.  Also  accelerate  rate  of  installation  of  the  139  presently 
authorized  upstream  watershed  projects  so  as  to  complete  installa- 
tion by  1980.  See  tabulation  starting  on  page  A- 164  for  complete 
details  regarding  individual  priority  for  the  recommended  watersheds. 

2.  After  1990,  plan  and  install  250  feasible  upstream 
watershed  projects  remaining  from  the  original  total  of  798  water- 
sheds shown  by  the  1967  Conservation  Needs  Inventory  for  Watersheds. 
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b.  New  approaches  or  modification  of  present  programs 

It  is  recommended  that  necessary  action  be  taken  to 
implement  the  new  approaches  and  modification  of  present  programs 
as  listed  in  Section  9e  of  this  report. 

c.  Implementation  and  funding  of  recommended  developments 

Proposals  for  minor  changes  in  existing  authorities  and 
programs  and  general  estimates  of  the  additional  total  funds  needed 
for  the  recommended  acceleration  of  the  three  programs  discussed 
herein  are  presented  in  the  following  paragraphs.  The  Appalachian 
Water  Resource  Survey's  Main  Report  and  the  10  Water  Sub-Region 
Reports  plus  Appendix  A --  Agriculture,  Forestry  and  Conservation 
and  Appendix  F --  Recreation  and  Aesthetics  present  the  detailed 
descriptions  of  need  to  support  these  funding  proposals.  The  Main 
Report  recommends  the  funding  for  the  first  year's  acceleration. 

Funding  of  the  accelerated  program  in  subsequent  years  will  be  by 
the  Appalachian  Regional  Commission.  The  Department  will  main- 
tain close  and  annual  cooperation  with  the  Appalachian  Regional  Com- 
mission. Proposals  for  changes  in  existing  authority  will  be  made  to 
the  Appalachian  Regional  Commission  for  possible  inclusion  in  proposed 
legislation  to  the  91st  Congress. 

(1)  Implementation:  The  recommended  development  will 

be  accomplished  through  an  acceleration  of  going  agency  programs  using 
existing  authorities  with  such  minor  modifications  as  are  indicated 
below: 


Agricultural  Stabilization  and  Conservation  Service 
(ASCS):  Accelerated  cost-sharing  on  land  treatment  measures  to  be 
installed  on  lands  of  individuals  and  groups  of  land  occupiers  and  uses 
in  areas  identified  with  designated  growth  centers,  using  existing 
authorities  of  the  Soil  Conservation  and  Domestic  Allotment  Act  and 
of  PL  89-4,  Section  203,  modified  to  permit  increasing  the  50-acre 
restriction  for  those  critical  areas  identified  with  growth  centers. 

Farmers  Home  Administration  (FHA):  Provide 

Water  Development  and  Soil  Conservation  Loans,  Watershed  Loans, 
Association  Loans,  and  Loans  and  Grants  for  community  water  and 
sewer  systems  for  rural  areas  under  existing  authorities. 

Forest  Service  (FS):  Administer  the  National 
r.-sts  and  provide  technical  and  cost- sharing  assistance  to  Coopera- 
State  and  Private  Forestry  Programs,  Watershed  Protection 
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Programs,  Resource  Conservation  and  Development  Projects,  and 
the  Appalachian  Regional  Program  under  existing  authorities. 

Provide  for  Forest  Service  programs  for  Appalachia  with 
financing  at  the  maximum  level  authorized  by  law.  This  financing 
would  provide  technical  assistance  and  protection  through  the  States 
to  forest  and  woodland  owners  and  forest  product  processors. 

Soil  Conservation  Service  (SCS):  Provide  technical 
and  cost-sharing  assistance  to  Soil  Conservation  District  Programs, 
Watershed  Protection  and  Flood  Prevention  Programs,  Resource 
Conservation  and  Development  Projects,  National  Cooperation  Soil 
Survey  Programs,  and  the  Appalachian  Regional  Development  Pro- 
grams under  existing  authorities  with  the  modifications  indicated  below: 

1.  Provide  technical  assistance  and  cost-sharing  to  state 

and  county  road  agencies,  local  units  of  government, 
and  contractors  for  planning  and  installing  soil  and 
water  conservation  measures  on  eroding  secondary 
loads,  rights-of-way,  and  during  and  after  new  high- 
way and  other  construction  in  highly  erodable  soils. 

2.  Provide  technical  and  cost-sharing  assistance  at  an 

accelerated  rate  for  stabilization  of  abandoned  strip- 
mined  areas  on  privately  owned  land  through  soil 
conservation  districts.  Cost-sharing  not  to  exceed 
100  per  cent  of  the  costs  when  benefits  will  accrue 
primarily  off  site  and  50  per  cent  when  primarily 
on  site. 

3.  Provide  Federal  cost- sharing  of  storage  for  water 

quality  management  in  accordance  with  other  national 
programs. 

If  experience  in  the  implementation  of  this  program  indicates 
that  additional  authorities  are  needed,  subsequent  proposals  for  new 
legislation  will  be  developed. 

(2)  Funding:  The  total  projected  estimated  cost  of  all 
USDA  recommended  developments  is  $2.  3 billion.  Of  this  total, 

$2,  071.  5 million  is  Federal  and  $206.  3 million  others.  First-year 
Federal  funding  is  estimated  to  be  $50.9  million  or  about  37  per  cert 
increase  over  the  average  annual  funding  of  the  past  three  fiscal  years. 
For  the  following  four  to  six  years,  the  recommended  proposals  would 
require  average  annual  Federal  funding  of  about  $79.4  million.  This 
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breaks  down  into  $17.  6 million  for  land  treatment,  $22.  5 million  for 
upstream  watershed  projects,  and  $39.  3 million  for  structural  mea- 
sures on  National  Forests.  Although  fundings  and  estimates  are  made 
annually,  a complete  re-evaluation  of  funding  requirements  will  be 
made  at  the  end  of  the  fifth  year. 

Details  of  costs  and  funding  by  agencies  and  priority  for  the 
recommended  developments  with  first-year's  estimates  are  given  in 
the  following  tabulations. 
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250  feasible  Upstream  Watersheds 
shown  by  1967  Conservation  Needs 
entory  for  Upstream  Watersheds 

Subtotal  25.  0 407.6  --  66.4  499. 
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The  following  listing  of  the  198  recommended  feasible  up- 
stream watersheds  provides  some  factors  for  determining  priori- 
ties for  detailed  planning  and  installation.  Factors  listed  include 
local  sponsors'  interest,  potential  of  the  watershed  for  industrial 
and  multiple -purpose  development  and  additional  beneficial  water 
storage,  location  of  the  watershed  to  designated  growth  centers 
and  transportation  and  urban  service  facilities,  size  of  potential 
labor  pool,  and  availability  and  quality  of  land  for  improvement 
and  development,  in  arriving  at  the  adjective  rating  shown  in  the 
last  three  columns,  a numerical  value  was  assigned  to  each  factor 
considered  and  a rating  system  developed.  Information  in  this 
tabulation  should  be  considered  tentative  and  preliminary.  A much 
more  detailed  analysis  and  survey  will  be  needed  at  the  time  the 
watersheds  are  authorized  for  final  detailed  planning. 

It  should  also  be  noted  that  some  of  the  100  upstream  water- 
sheds studied  for  the  Appalachian  Water  Resource  Survey  and  desig- 
nated "Potential  - WRS"  in  this  Appendix  were  considered  to  be 
feasible  if  the  benefit-cost  ratio  was  at  least  0.8:1.  This  was  because 
of  funding  and  time  limitations,  which  made  possible  only  a preliminary 
investigation  of  these  watersheds  and  it  was  felt  that  a detailed  investi- 
gation during  the  final  planning  would  result  in  a B/C  ratio  of  at  least 
1.0:1.  This  criteria  was  also  used  for  determining  feasibility  of  the 
27  watersheds  recommended  from  the  Tombigbee  River  Basin  Study. 

All  other  recommended  watersheds  have  a B/C  ratio  of  at  least  1.0:1. 
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before  authorization  for  detailed  planning  is  initiated. 

10/  Located  in  or  adjoining  an  Appalachian  Regional  Commission  Highlands 


2 / Based  on  June  30,  1966  data. 

Source  National  Inventory  of  Soil  and  Water  Conservation  Needs. 


TABLE  II 


r 


Area  of  Commercial  Forest  Land  by  Forest  Type  and  Ownership  1962  (I,  000  acres) 


All 

National 

Other 

Forest 

Farmer  and 

Forest  Type 

Owne  rships 

Forest 

Public 

Industry 

Miscellaneous 

Private 

Softwood  types  : 


Southern  pines 

9.  390 

697 

222 

1.,  065 

7,  406 

White  pine 

1. 626 

101 

155 

04 

1.  276 

Spruce-fir 

87 

33 

3 

4 

47 

Cedar 

526 

38 

24 

14 

450 

Subtotal 

1 1.  629 

869 

404 

1,  177 

9.  179 

Hardwood  types 

Oak-pine 

5.  873 

527 

179 

589 

4.  578 

Oak-hickory 

41.  235 

2.  879 

2.  283 

2,  365 

33,  708 

Maple  - birch-  beech 

8.  820 

803 

750 

452 

6,  815 

Elm- ash- cottonwood 

6.  1 16 

179 

756 

295 

4,  886 

Oak- gum-cypress 

1,  606 

66 

41 

180 

1,  319 

Subtotal 

63,  650 

4,  454 

4,  009 

3.  88  1 

51,  306 

Total 

75,  279 

5.  323 

4.  413 

5,  058 

60,  485 

TABLE  III 


Area  of  Commercial  Forest  Land  by  Stand-Size  and  Ownership  Ciasses,  1962  ( 1,  000  acres) 


• 

Stand-size  Class 

All 

Ownerships 

National 

Forest 

Other 

Public 

Forest 

Industry 

Farmer  and 
Miscel  laneous 
Private 

r 

Sawtimber 

33, 576 

3,  417 

2,  022 

2,  219 

25,  918 

*** 

Pole  timber 

21,  241 

1.  397 

1.  430 

1, 407 

17, 007 

A 

Sapling  and  seedling 

19,  362 

478 

840 

1.  383 

16, 66  1 

Non-  stocked 

1.  100 

31 

121 

49 

899 

Total 

75,  279 

5,  323 

4.  413 

5,  058 

60, 485 

TABLE  IV 


Area  of  Commercial  Forest  Land  by  Stocking  Classes  Based  on 
Alternative  Stand  Components,  1962  (1,  000  acres) 


Stocking  Percentage  : 

All  : 

Trees  : 

Growing  Stock 
Trees 

De  sirable 
T ree  s 

70  per  cent  or  more 

64,  404 

39,  683 

5,  960 

40  to  70  per  cent 

8,  726 

27,  950 

22,  435 

10  to  40  per  cent 

1,  863 

6,^439 

36,  427 

Less  than  10  per  cent 

286 

1,  207 

10,  457 

T otal 

75,  279 

75,  279 

75,  279 

TABLE  V 


Volume  of  Growing  Stock  and  Sawtimber  on  Commercial  Forest  Land 
by  Ownership  Classes,  1962 


GROWING  STOCK 

SAWTIMBER 

Ownership  Class 

All 

Specie  s 

: Soft 

: Wood 

Hard 
W ood 

All 

Species  : 

Soft  : 

W ood  : 

Hard 

Wood 

Million 

cubic  feet 

Million 

board  feet 

Public: 

National  forest 

6,  058 

1,  370 

4,  688 

16,  377 

4,  950 

11,  427 

Other  public 

4,  798 

519 

4,  279 

8,  835 

1,  265 

7,  570 

Subtotal 

10,  856 

1,  889 

8,  967 

25,  212 

6,  215 

18,  997 

Private: 

Forest  industry 

4,  094 

9 34 

3,  160 

9,  548 

2,  595 

6,  953 

Farmer  and  Misc. 

private 

44,  281 

7,  030 

37,  251 

108,  054 

18,  594 

89,  460 

Subtotal 

48,  375 

7,  964 

40,  411 

117,  602 

21,  189 

96,413 

Total 

59.  231 

9,  853 

49,  378 

142,  814 

27,  404 

115,  410 

TABLE  VI 

Volume  of  Growing  Stock  and  Sawtimber  on  Commercial  Forest  Land 
by  Tre$  Diameter  Groups,  1962 

GROWING  STOCK 

SAWTIMBER 

Tree  Diameter  Group 

ATI 

Species 

: Soft  T 

: Wood  : 

Hard 

Wood 

AH  7 
Species  ; 

Soft  : 

Wood  : 

Hard 

Wood 

Inches 

Million  cubic  feet 

Million  board  feet 

6 - 8‘ 

17,  956 

3,  728 

14,  228 

... 

... 

... 

10  - 12 

19,  047 

3,  301 

15.  746 

40,  751 

13,  401 

27,  350 

14  - 16 

12,  175 

1,  777 

10,  398 

53.  406 

8.  621 

44,  785 

18  + 

10,  053 

1,  047 

9,  006 

48,  657 

5,  382 

43,  275 

Total 

59.  231 

9,  853 

49,  378 

142,  814 

27,  404 

115,  410 
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TABLE  VII 


Volume  ot  Growing  Stock  and  Sawtimber  on  Commercial  Forest 

Land  by  Species,  1962 


Species  : 

Growing 

Stock 

Sawtimber 

Million 

Mill  i on 

Cubic  Feet 

Board  F eet 

Softwood: 

Yellow  pines 

6,  950 

18,  914 

White  pine 

1,  292 

4,  163 

Hemlock 

1,  390 

3,  857 

Spruce  1/ 

122 

293 

Red  cedar 

95 

161 

Cypress 

4 

16 

Subtotal 

9,  853 

27,  404 

Hardwood: 

Select  white  oaks 

4,  995 

12,  209 

Select  red  oaks 

5,  062 

13,  614 

Other  white  oaks 

5,  830 

13,  084 

Other  red  oaks 

5,  877 

17,  430 

Hickor  y 

4,  105 

10,  008 

Ash 

1,  328 

2,  694 

Yellow  birch 

714 

1,  527 

Hard  maple 

2,  845 

5,  605 

Soft  maple 

4,  378 

5,  874 

Beech 

2,  189 

6,  113 

Sweetgum 

523 

1,  284 

Black  gum 

765 

2,  085 

Basswood 

956 

2,  369 

Yellow  poplar 

3,  617 

10,  335 

Black  walnut 

296 

755 

Black  cherry 

1,  729 

3,  25  3 

Other  hardwoods 

4,  169 

7,  171 

Subtotal 

49,  378 

1 15,  4 10 

T otal 

59,  231 

142,  814 

1/  Includes  balsam  fir  and  other 

northern  softwoods. 
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Net  Annual  Growth  of  Growing  Stock  on  Commercial  Forest  Land  by  Water  Sub-Region,  1962  and  Projections  to 

1980,  2000,  and  2020  (one  million  cubic  feet) 


Wate  r 

1962 

1980 

2000 

2020 

Sub- 

All 

Soft 

Hard 

All 

Soft 

Ha  rd 

All 

Soft 

Hard 

All 

Soft 

Hard 

Region 

Species 

Wood 

Wood 

Spec ies 

Wood 

W'ood 

Spec  ies 

Wood 

Wood 

Spec ies 

Wood 

W'ood 

A 

50 

7 

4 3 

4 3 

7 

36 

37 

7 

30 

35 

7 

28 

B 

3b8 

31 

3 37 

315 

31 

284 

269 

31 

2 38 

252 

31 

221 

C 

27 

5 

22 

26 

6 

20 

27 

7 

20 

28 

7 

2 1 

D 

138 

73 

65 

148 

85 

63 

156 

92 

64 

156 

90 

66 

E 

428 

300 

128 

529 

395 

1 34 

56  3 

427 

1 36 

551 

421 

1 30 

F 

326 

20 

306 

247 

25 

222 

222 

28 

194 

224 

29 

195 

G 

465 

40 

425 

389 

34 

355 

361 

32 

329 

358 

31 

327 

H 

61 

7 

54 

61 

7 

54 

53 

6 

47 

53 

6 

47 

I 

125 

21 

104 

136 

21 

115 

122 

19 

103 

126 

19 

107 

J 

352 

100 

252 

375 

136 

239 

403 

1 66 

237 

401 

162 

239 

Total 

2,  340 

604 

1,  736 

2,  269 

747 

1,  522 

2,  213 

815 

1,  398 

2,  184 

803 

1,  38  1 

TABLE  IX 


Annual  Cut  of  Growing  Stock  on  Commercial  Forest  Land  by  Water  Sub- Region,  1962  and  Projections  to  1980, 

2000,  and  2020  (one  million  cubic  feet) 


Water 

1962 

1980 

2000 

2020 

Sub- 

Region 

All 

: Species 

: Soft 
Wood 

Hard 

Wood 

All 

Species 

Soft 

Wood 

Hard 

Wood 

All 

: Spec  ies 

Soft 

Wood 

Ha  rd 
Wood 

All 

Species 

: Soft 
Wood 

Hard 

W'ood 

A 

15 

6 

9 

20 

7 

13 

25 

7 

18 

35 

7 

28 

B 

129 

30 

99 

161 

30 

131 

203 

30 

173 

252 

31 

221 

C 

12 

1 

11 

17 

2 

15 

29 

6 

23 

37 

8 

29 

D 

88 

54 

34 

108 

63 

45 

163 

87 

76 

193 

103 

90 

E 

210 

135 

75 

307 

209 

98 

567 

408 

159 

667 

480 

187 

F 

86 

8 

78 

1 16 

10 

106 

196 

22 

174 

247 

27 

220 

G 

138 

12 

126 

177 

16 

161 

319 

28 

291 

405 

31 

374 

H 

14 

2 

12 

21 

3 

18 

46 

6 

40 

59 

6 

53 

I 

55 

8 

47 

66 

10 

56 

1 16 

17 

99 

130 

18 

112 

J 

200 

62 

138 

256' 

79 

177 

424 

149 

275 

518 

187 

331 

Total 

947 

318 

629 

1,  249 

429 

820 

2,  088 

760 

1,  328 

2,  543 

898 

1, 645 
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TABLE  X 
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Inventory  of  Growing  Stock  on  Commercial  Forest  Land  by  Water  Sub. Region,  1962  and  Projections  to  1980, 

2000,  and  2020  (one  million  cubic  feet) 


Water 

1962 

1980 

2000 

2020 

Sub- 

All 

Soft 

Hard 

All 

Soft 

Hard 

All 

Soft 

Hard 

All 

Soft 

Hard 

Region 

Species 

Wood 

Wood 

Species 

W ood 

Wood 

Spec  ies 

Wood 

Wood 

Spec  let) 

Wood 

W ood 

A 

1,  727 

268 

1,  459 

2.  319 

286 

2,  033 

2,  729 

293 

2.  4 36 

2.  919 

293 

2.  626 

B 

1 1.  071 

i,  1 28 

9,  94  3 

12,200 

1.  129 

1 1,  07  1 

16,  934 

1,  132 

15,  802 

17, 904 

1.  133 

16. 77  1 

C 

838 

143 

695 

1.  070 

199 

871 

1.  128 

2 39 

889 

992 

2 5 1 

761 

D 

3,  009 

1,  181 

1,  828 

3.  885 

1,  538 

2.  347 

4,  285 

1,  838 

2,  447 

3,  760 

1.  752 

2,  008 

E 

7.  09  1 

3,  466 

3,  625 

10.  547 

6,  072 

4,  475 

13,  395 

8.  7 10 

4.  685 

12, 079 

8.  263 

3,  6 16 

F 

9,  650 

64  1 

9,  009 

13,  710 

892 

12,  8 18 

15.  344 

1,  097 

14,  247 

15,  373 

1.  192 

14.  181 

G 

13,  090 

777 

12,  3 13 

19. 031 

1.  303 

17. 728 

22.  008 

1. 438 

20,  570 

2 1,  948 

1.  490 

20,  458 

H 

1,  2 34 

102 

1,  1 32 

2.  209 

218 

1.  991 

2,  773 

282 

2,  491 

2.  757 

288 

2,  469 

I 

2,  755 

389 

2,  366 

4.  27  1 

667 

3,  604 

5,  290 

826 

4,  464 

5,  297 

845 

4.  452 

J 

8,  766 

1.  758 

7,  008 

1 1.  483 

2,  616 

8,  867 

12. 584 

3.  456 

9.  128 

1 1, 6 18 

3,  367 

8.  251 

Total 

59,  23  1 

9.  853 

49.  378 

80,  725 

14, 920 

65,  805 

96, 470 

19,  311 

77.  159 

96,  647 

18.  854 

75,  793 

TABLE  XI 

Volume 

and  Value  of  Timber  Products 

Output  by  Water 

Sub-  Region 

, 1962  and  Projections 

to  1980, 

2000, 

and  2020 

Water 

: Sawlogs, 

veneer 

logs,  and 

miscel-: 

Pulpwood 

Fuelwood 

Sub- 

laneous 

industrial  products 

Region 

: 1962 

1980  : 

2000 

2020  : 

1962 

1980  2000 

2020 

1962 

1980  : 

2000 

2020 

Volume 

- million  cubic  feet 

A 

12 

14 

18 

22 

1 

1 

2 

3 

3 

1 

1 

1 

B 

65  . 

65 

73 

83 

49 

78 

1 14 

136 

25 

19 

12 

8 

C 

1 

1 

1 

1 

1 1 

20 

34 

42 

1 

1 

Ne 

gligible 

D 

59 

58 

90 

108 

26 

36 

55 

66 

17 

10 

7 

4 

E 

89 

127 

240 

283 

92 

163 

304 

360 

10 

1 1 

8 

5 

F 

52 

67 

106 

1 16 

18 

38 

83 

130 

19 

15 

10 

7 

G 

89 

113 

206 

220 

23 

46 

115 

176 

18 

21 

16 

1 1 

H 

9 

16 

35 

44 

1 

1 

4 

8 

4 

4 

4 

3 

I 

36 

49 

86 

93 

6 

9 

21 

28 

5 

5 

4 

3 

J 

113 

127 

216 

264 

51 

91 

158 

194 

22 

18 

12 

8 

Total 

525 

637 

1,  071 

1,  234 

278 

48  3 

890 

1,  143 

124 

105 

74 

50 

A 

3,  461 

4,  284 

5,  449 

Value 
7,  012 

- thousand  doll; 
140  270 

ars 

418 

603 

861 

531 

480 

349 

B 

21,  365 

21,  359 

24. 563 

27, 802 

9,  976 

15. 224 

21,  857 

26,  005 

8,  558 

6,  573 

4,  240 

2,  827 

C 

180 

150 

222 

272 

2,  030 

3,  512 

6,  167 

7,  693 

273 

143 

99 

65 

D 

19,  916 

19,  383 

30, 309 

36, 254 

4,  824 

7,  254 

10, 767 

12,928 

5,  551 

3,  356 

2,  180 

1,  392 

E 

30, 774 

43,  889 

82,  355 

96,  938 

19,  567 

34,  334 

64,  283 

75,  986 

3,  501 

3.  644 

2,  520 

1.712 

F 

17,  745 

22,  910 

35,  739 

38,  989 

3,  360 

6.  878 

15,  000 

23,  458 

6,  515 

4,  979 

3,  388 

2,  252 

G 

30, 262 

38, 415 

70,  300 

75,  010 

4,  566 

9,  196 

22, 672 

34,  669 

6,  055 

7,  207 

5,  616 

3,  640 

H 

1,821 

2,  994 

6,  728 

8,  555 

94 

248 

797 

1,  402 

1,  352 

1,  664 

1,  560 

1.  144 

I 

6,  97  1 

9,  528 

16,  596 

18, 006 

1,  166 

1,  793 

3,  972 

5,  221 

1,  803 

1,  803 

1,  248 

832 

J 

38, 993 

43.  681 

72,213 

88,  167 

9,  693 

16,  885 

• 29,  370 

36,  254 

7,  613 

6,  271 

3,  941 

2,  787 

Total 


171,488  206,593  344,474  397,005  55,416  95,594  175,303  224,219  42,082  36,171  25,272  17.  000 
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TABLE  XII 

Total  United  States  Population,  Employment,  Gross  National  Product, 
and  Personal  and  Per  Capita  Income,  Selected  Years  1940-60,  with 
Projections  to  1980,  2000,  and  2020 


Y ear  s 

Population 

V 

Employment 

2/ 

Gross 

National 

Product 

3/ 

Per  sonal 
Inc  ome 
3/ 

Per 

Capita 
Inc  ome 
3/ 

Millions 

Millions 

Million  $ 

Million  $ 

$ 

1940 

132.  6 

47.  5 

100 

78 

595 

1950 

152.  3 

59.  7 

285 

226 

1,  496 

i960 

180.  7 

66.  4 

440 

352 

1,  955 

1967 

200.  0 

-- 

-- 

-- 

-- 

1980 

245.  3 

94.  8 

1,  001 

785 

3,  200 

2000 

338.  2 

130.  6 

2,  144 

1,  680 

4,  967 

2020 

469.  1 

181.  2 

4,  686 

3,  630 

7,  738 

1/  Includes  Armed  Forces  abroad. 

2/  Census  of  Population  concept,  excludes  those  stationed  overseas. 
3/  1954  dollars. 

Source:  (1)  1940-50  data.  Statistical  Abstract  of  the  United  States. 

(2)  1960-2020  data.  Office  of  Business  Economics,  U.  S. 
Department  of  Commerce. 
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TABLE  XIII 


Per  Capita  Use  of  Major  Farm  Products  in  the  United  States,  Selected 

Years  1940-65  (pounds) 


Year  s 

Meat 

Poultry 

■ Eggs 

Dairy 

Products 

Including 

Butter 

F ruits 

Vegetable  s 

1940 

135.  9 

17.  5 

38.  7 

382 

172.  0 

232.  7 

1945 

140.  9 

25.  5 

48.  4 

451 

167.  1 

262.  3 

1950 

137.  8 

25.  1 

48.  5 

407 

150.  5 

214.  7 

1955 

152.  2 

26.  7 

46.  9 

407 

143.  4 

202.  7 

1960 

146.  7 

34.  7 

42.  4 

385 

141. 9 

199.  9 

1965 

148.  2 

41.  1 

39.  1 

373 

128.  9 

196.  7 

Source:  U.  S.  Food  Consumption  Bulletin  No.  364,  1909-  1963,  with 
Supplement  for  1965. 
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TABLE  XIV 


Index  of  Total  Production  of  Major  Farm  Products  in  the  United 
States,  1959-61,  with  Projections  to  1980,  Z000,  and  2020 


Commodity  Group 

: 1959-61 

1980  : 

2000 

2020 

F eed  Crops 

100 

113 

126 

137 

F ood  Crops 

100 

133 

182 

253 

Oil  and  Fiber  Crops 

100 

139 

180 

236 

Livestock  and  Livestock 
Product  s 

100 

1Z0 

165 

228 

Source:  Unpublished  Economic  Research  Service  data. 

TABLE  XV 

Projections  of  Indexes  of  Production  Requirements, 
Products,  Appalachian  Region,  1980,  Z000,  and 

(1959-61=100) 

Selected 

2020 

Commodity 

1980  : 

2000 

2020 

F eed  grains 

1Z1 

143 

172 

Meat 

1 32 

167 

214 

Poultry 

155 

190 

243 

Milk 

104 

129 

163 

Non-citrus  fruits 

1 16 

153 

198 

Vegetable  s 

140 

174 

22  1 

Source:  Unpublished  Economic  Research  Service  data. 
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TABLE  XVI 


Crop  Yields,  Selected  Areas  and  Crops,  Appalachian  Region, 


1960  and  Projected 

to  1980  and  2010  (per 

acre) 

Crops  and 

Land  Resource  Areas 

: I960  ; 

1980  ; 

2010 

Corn,  bushel: 

LRA  125  1/ 

51 

60 

81 

128  2/ 

44 

62 

79 

Alfalfa,  tons: 

LRA  125 

2.  3 

2.  8 

3.  4 

128 

2.  0 

2.  7 

3.  3 

Pasture,  animal-unit  days 
LRA  125 

annually: 

121 

140 

160 

128 

75 

96 

123 

1/  Cumberland  Plateau  and  Mountains. 

2/  Southern  Appalachian  Ridges  and  Valleys. 

Source:  Unpublished  Economic  Research  Service  data. 


1/  For  conterminous  48  states  only.  U.  S.  data  adjusted  also. 

Source;  (1)  1949-64  data,  U.  S.  Census  of  Agriculture. 

(2)  Projections,  unpublished  Economic  Research  Service  data. 


TABLE  XVIII 

Major  Crops  and  Livestock  Enterprise*  by  Water  Sub-Regions,  1964 
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Source  U.  S.  Census  of  Agriculture. 


TABLE  XIX 


conterminous  48  states  only, 
se  are  1959  data. 

U.  S.  Census  of  Agriculture. 


I - Thousand  ; llai  . Prlea  : i • 19*6.  2 Includes  cattle  guard , fencing#  water  developments , «-»tc. 
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1/  Thousand  dollars.  Price  base  1966. 

2/  Such  as  Mount  Rogers  and  Spruce  Knob-Seneca  Rocks  National  Recreation  Areas. 


oooooooo 

O^OmiD'T'TO 
fMCOOt'..— •f'-fOCD 


oooooooo 

oooooooo 

’Tfl'MO’TNOO 


O O o o o o 
10  o o o r^-  »r 

O CM  CO  O O O 


NNnmNC)H«r 
fM-^OCOCMCMNO 
")  N O N V O — < 


OOOOOOOO 

OrrOaOCMOfMO 

OP'-O-TCD00OO 


oooooooo 

oooooooo 

Wi/lTTrCtlTiOO 


l/)COXOOCO’TT 
cd  in  cm  <— • n oo  lo 

>*1  h (\J  Oi  |£|  CT>  (Tl 


1/JCTlOl/OLOOOO 
OCNOCDOOOOO 
MininTcrfOi/)- » 


0 o o o 

CM  CM  CO  CM 

0 1 CO  CO  O 


-oooooooo 

cMLO-o-uioor-o 

CD  «r  —«  CO  rr  LO  CD 


oooooooo 

OOOOOCDOco 

r-uocMO^ocoo 


o o o o 

— « o o o 

O CD  U0  O 


oooooooo 

O 30  O O O O »/>  ro 

ooocooooimcd 


oooooooo 

oooooooo 

mco^cDoasoo 


) O *J*  T oo  CM  »T  CD 

) f-.  CD  m CD  CD  CM  O 

I rr  O CM  CO  tM 


fflUICDHXNOO 
•— «OCM‘DTr(MCDr'~ 


ooooooo 
otDr^coLooc^cr 
O O rr  H o « H 


oooooooo 

OOOOOCMCOCM 
O O co  ifi  CM  — ■ C- 


w C J2 

U^: 

g 2 3 § 

° ■“  £ 3 
S.  2 _ 8 ' 

E <o  o 

~ W O OS  ’ 


! o 

: o j o a;  ■ 

: 5 « - - 

4-.  0)  — — 


»■§!  £ cn 

• JH  S'  >•  w w 

1 -o  O O C 41 

ill  15  £ 


® s £ -o  ; 
g P cc  J 


It .’MbTm-  ' *x. 


Total  Installation  Costs  50,240,360  43,376,370  436,039.670 


FABLE  XXIII 


Present 

i l ■ i » . ' > > and  Projected  Rural  and  Rural  Farm 

Population  to  1 *70,  1980,  and  2000  by  Water  Sub-Regioi 
(number) 

i 

V\  ater 

Sub- 

Region 

I960 

1970 

1980 

2000 

Rural 

Rural 
Fa  r n i 

Rural 

Rural 

Farm 

Rural 

Rural 
Fa  rm 

Rural 

Rural 
Fa  rm 

A 

245.  45> 

20.  804 

25b,  579 

9,  456 

276,  049 

6.  696 

294,  825 

4.  924 

B 

1.  2 45,  4 18 

201.  57b 

1,  479,  064 

86, 748 

1,6  12,  542 

6 J , 440 

1,  8 19,  73  1 

4 5,  964 

C 

40.  755 

7,  82b 

49,  146 

4,  912 

40.  108 

2,  760 

40.  935 

1.  620 

D 

728,  672 

1 42,  098 

958,  441 

6 3.  480 

1, 297,  769 

44,  964 

1,  592.  334 

26.  428 

E 

1.  446.  152 

44b,  484 

1,  b 14.  488 

164, 724 

2.  074,  686 

116,  640 

2,  514,  588 

68,  280 

F 

1.  724,  069 

158,  803 

1.  856.  447 

87,  696 

2,  044,  101 

62.  100 

2,  2 15,  461 

36,  460 

G 

].  804.  278 

28  4.  204 

1,  94  4,  745 

148,  920 

2.  169,  505 

105,  456 

2,  373.  475 

61,  740 

H 

2 17,  704 

65.  28  1 

24  1,  140 

41.  o80 

271, 752 

22,  440 

312,  314 

1 4.  140 

I 

424,  644 

16  1.  982 

487.  581 

77, 640 

411,  392 

54,  960 

44  1,  388 

42. 184 

J 

1.  579,  970 

418,  999 

l,  761,  142 

194, 064 

2,  174,  612 

1 37,  424 

2,  626.  945 

80,  460 

Totals 

9.  447,  1 14 

l.  796.  957 

10,  427,  552 

868,  420 

12,  370,  5 16 

6 14,  880 

14,  221,  996 

460,  000 

Source : 

( 1 i I960  data, 

U.  S.  Census  of  Popula't ion. 

(2>  Projections,  unpublished  Economic  Research  Service  data. 


TABLE  XXIV 

Present  I )Q60)  ant)  Projected  Agricultural  Employment 


to  1980. 

2000,  and 

2020  by  Water 
of  workers) 

Sub-  Region 

(number 

Water 

Sub- 

Region 

1960 

1980 

2000 

2020 

A 

7.  481 

4,  020 

4,  840 

4,  660 

B 

58, 97  1 

47.  485 

4 4,  024 

32, 248 

C 

1.  949 

1,  000 

750 

760 

D 

34,  619 

14.  390 

9,  256 

8,  469 

E 

47.  087 

14.  424 

6,  670 

3.  771 

F 

44,  429 

22, 065 

16, 789 

16,  488 

G 

56, 949 

23,  979 

16,  081 

12,  886 

H 

15.  448 

6,  958 

4,  335 

3,  546 

I 

44.  862 

15,  448 

10.  210 

8,  175 

J 

89. 527 

37.  402 

24.  695 

19,  145 

Total 

490.  1 12 

176,  960 

125,  829 

108. 918 

Source:  Economic  Basic  Study  by  Office  of  Busme-  s 

Economics,  U.  S.  Department  of  Commerce. 
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TABLE  XXVI  -I. 


Upstream  Watersheds  - Completed  Projects  - Average  Annual  Flood  Damages 


roctor  Creek  Tennessee  1,652  150  3,  500  484  002  6.688 

Total  7,402  1,255  3,500  484  1.588  14.229 


*»♦  5 


Upstream  Watersheds  - Completed  Projects  1/ 
Average  Annual  Benefits  (Dollars) 


TABLE  XXVI  - D (continued) 

Upstream  Watersheds  - Completed  Projects  - Average  Annual  Beneiits  (Dollar 


(2)  Include*  other  than  flood  daaage  reduction  benefit*. 
Data  were  not  aYailable  for  cc^plete  breakdown. 


: 


-REGION  C 


* 


Mill  Creel 


water  SUB  - REGION  G 


1/  To  Crest  of  emergency  spillway. 


TABLE  XXVII-  B 


TABLE  XXVII  - B (continued) 


V As  of  June  *0,  19f>7. 

H Emern<-ncy  spillway  crest. 


1/  To  crest  of  emergency  spillway. 


stream  Watersheds  - Authorized  for  Installation  Projects  J7 
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TABLE  XX VII  - C (continued) 

Upstream  Watersheds  - Authorized  tor  Installation  Projects  - Average  Annual  Flood  Dan. ages 

( Dollars) 


TABLE  XXVII  - D (continued) 

Upstream  Watersheds  - Authorised  for  Installation  Lr  Meets  1/  - Average  Annu.ii  Benetits  (Dollars 


2/  To  crest  of  emergency  spillway. 

3/  Storage  for  beneficial  uses  other  than  flood  prevention. 
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As  of  August  1966. 

To  crest  of  emergency  spillway. 
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1/  As  of  October  1967. 

’/  The  Forest  Service  will  make  a detailed  study  and  appraisal  to  supplement  the  proposed  project 
before  authorization  for  detailed  planning  is  initiated. 


_l/  As  of  October  1967. 

2/  The  Forest  Service  will  make  a detailed  study  and  appraisal  to  supplement  the  proposed  project 
before  authorization  for  detailed  planning  is  initiated. 


X/  As  of  October  1967.  1/  Emergency  spillway  crest. 

V The  U.  S.  Forest  Service  will  make  a detailed  study  and  appraisal  to  supplement  the  proposed  project  before  authorization  for  detailed  planning  is  initiated. 


As  of  October  1967. 
Emergency  spillway  crest. 
The  U.  S.  Forest  Service  u 
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As  of  October  1967. 

Feasible  project  if  B/C  ratio  is  1.0:1  or  greater. 

The  U.  S.  Forest  Service  will  make  a detailed  study  and  appraisal  to  supplement  the  proposed  project  before  authorization  for  detailed  planning  is  initiated. 


Upstream  Watersheds  - Other  River  Basin  Studies 
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Total  75  462  4,872.1  55,081  175,714  1,445,045  1,876,912  72.180  511.799 


of  Tune  1964.  2/  Feasible  project  if  B/C  ratio  is  0.8:1  or  groate 


TABLE  XXXI 


Agricultural  Lund  Requirements  to  Meet  Projected  Production  by 
Water  Sub-Regions,  1980,  2000,  and  2020  (1,000  acres) 


Water 

Sub-Regie 

: 1980 

zooo 

. 

zozo 

>n  Cropland 

• Pasture 

:Cr  opland 

. Pa sture 

:Cropla  nd 

: Pasture 

A 

319 

1 3Z 

Z88 

1Z6 

Z 59 

1ZZ 

B 

3,  50Z 

> 

*—  9 

153 

3, 

163 

2, 

045 

z, 

840 

1, 

990 

c; 

8Z 

188 

74 

178 

67 

173 

D 

1,  4Z0 

700 

1, 

Z8Z 

665 

1, 

15Z 

64  7 

E 

Z,  030 

1, 

Z07 

1, 

833 

1, 

147 

1, 

646 

1, 

116 

F 

Z,  785 

2, 

Z56 

2, 

516 

7 

9 

143 

? 

*-  9 

Z59 

7 

> 

085 

G 

3,  Z31 

4, 

437 

2, 

919 

4, 

Z 14 

? 

^ 9 

62 1 

4, 

100 

H 

493 

646 

445 

613 

400 

597 

I 

1,  095 

917 

989 

87  1 

888 

847 

J 

3,  700 

2, 

743 

3, 

34Z 

7 

9 

606 

3, 

001 

") 

2-  > 

536 

T otal 

18,  657 

15, 

379 

16, 

851 

14, 

608 

15, 

133 

14, 

21  3 

Source:  Unpublished  Economic  Research  Service 

data. 
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TABLE  XX3 


Projected  Land  Availability  for  Agrici 
Sub-Regions,  1980,  2000,  anc 


Water  : 

Sub- Region  : 

Total  Land  Area 

1 

A 

2,  837.  1 

B 

18,  178.  8 

5 

C 

1,  466.  3 

D 

6,  827.7 

2 

E 

24,  388.2 

3 

F 

16,  368.  6 

5 

G 

23,  951.  1 

| 

H 

3,419.6 

I 

7,  166.  0 

J 

20,  508.  0 

1 

Total 

125,  111.4 

34 

Source:  Unpublished  Economic  Re  sea 
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1/  For  the  48  conterminous  states  only. 

Source:  (1)  1949-64  data,  U.  S.  Census  of  Agriculture;  (<i)  Projections,  unpublished  Economic 

Research  Service  data. 
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TABLE  XXXVIII  (continued! 


1 


TABLE  XXXIX 


Irrigated  Land  in  Farms,  by  Water  Sub 

1954-64  1/ 

Regions, 

Selected 

Years, 

W ater 
Sub- Region 

1954 

Farms  Reporting 

1959 

: Farms  Reporting 

: 1964 

■ Farms  Reporting 

(No.  ) 

(Acres) 

(No.  ) 

(Acre  s) 

(No.  ) 

(Acres) 

A 

56 

1,  731 

52 

1,  405 

85 

2,  0^0 

B 

301 

7,  065 

298 

7,  462 

418 

12,  567 

C 

16 

608 

20 

637 

17 

381 

D 

556 

10,  678 

886 

11,  703 

1,  385 

9,  581 

E 

370 

9,  174 

200 

5,  751 

1,  127 

17,  384 

F 

210 

3,  321 

223 

3,  747 

204 

3,  877 

G 

202 

3,  434 

166 

2,  963 

197 

3,  424 

H 

54 

516 

73 

496 

147 

750 

I 

69 

607 

115 

1,  005 

1 17 

627 

J 

903 

15,  762 

753 

11,  484 

916 

10,  245 

T otal 

2,  635 

50,  151 

2,  704 

45,  431 

4,  513 

59, 224 

1/  The  Region's  irrigated  acreage  is  expected  to  trend  gradually 

upward  in  future  years,  but  no  projections  were  made  due  to  the 
strong  influence  of  rainfall  fluctuations  from  year  to  year  that 
cannot  be  forecast. 

Source:  U.  S.  Census  of  Agriculture. 
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1/  To  crest  of  emergency  spillway. 


Jacobs  Creek  Pa.  2 1,  413  208  1,613  125  84,  000 

Stonecoal  Creek  W.  Va.  1 3,  963  206  963  100  ' 28.000 

Ten  Mile  Creek  W.  Va.  2 712  81  42  644  50  33,000  525 

Total  6 6,  088  495  42  3,220  460  243.200  525 


2/  Emergency  spillway  cres' 


1/  To  crest  of  emergency  spillway. 


TABLE  XL  - C (continued) 
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1/  As  of  October  1967. 

2/  Involved  in  comprehensive  basin-wide  study  planned  by 


rABi.i;  x l-c  ( i ) 


Upstream  Watersheds  - Investigated  or  Planned  _1/  - Average  Annual  Benefits  (dollars) 


Short  Creek  Ohio  102,479  147,252  11,787  25,  416  286,934 

Jacobs  Creek  Pa.  225,495  6,545  72,000  30,400  11,360  345^800 

Stonecoal  Creek  W.  Va.  13,620  42,000  1,344  4,434  61,398 

Ten  Mile  Creek  W.  Va.  38,600  4,400  47,800  3,000  11,800  105,600 

Total  380,194  6,545  4,400  309,052  46,531  53,  010  799,732 


TABLE  XL  - D (continued) 

Upstream  Watersheds  - Investigated  or  Planned  \J  - Average-  Annual  Benefits  (dollars) 


1/  As  of  October  1967. 

2/  Feasible  project  if  B/C  ratio  is  1.0-1  or  greater. 

3/  Included  in  comprehensive  basin-wide  study  planned  by  TVA. 


TABLE  XL-L  (continued) 

Upstream  Watersheds  - Investigated  or  Planned  J ._/  - Cost 


co  co  LD 
00  N cm 
fv.  > — I 


cm  ld  lo  lo  uo 

(D  N 05  N 1X5  O O) 

•— < • m oo  co  lo  co  n 

»T  CO  ^ ro  N O)  N 

fO  H H c\]  rj 


o 

o 

o 

o 

CO 

rH 

r-H 

o 

CM 

LO 

CO 

CO 

o 

o 

CM 

CM 

LO 

00 

CM 

O 

• 

• 

• 

r*H 

LO 

CM 

r-H 

CO 

r-H 

r-H 

LO 

LO 

CO 

LO 

CO 

LO 

LO 

CM 

CO 

• 

• 

• 

• 

• 

■ 

• 

• 

• 

• 

• 

■ 

ro 

CO 

oo 

rH 

LO 

LO 

LO 

LO 

o 

LO 

C7) 

CO 

LO 

O') 

CO 

LO 

CO 

LO 

o 

1 — » 

CO 

CM 

co 

o 

h*. 

CD 

CO 

rr 

O 

— 

«* 

•* 

V 

1 — 1 

oo 

r-H 

r-H 

CM 

CM 

CO 

r-H 

jS  fO  (0  (U  ^ ^ 

<00022 


d)  I)  “ t i! 

X;  > n O « .v 

O --t  fl)  m 


at, 

to  _ ^ 

-H1  o c 

3 tn  (0 

x:  to  fe 
to  3 § 


P 0)  « 

h 0)  ^ 

^ j-*  o 

e O H 


O K W H S 3 


O (£)  UO  to  O N 
cm  in  in  (N  n 


CO  CO  oo  »t 
CO  ID  ID 


A-281 


* »<Zt 


Stonecoal  Creek  W.Va.  395.8  208.9  604 

Ten  Mile  Creek  W.Va.  1,432.5  98.2  304.9  253.4  2,089 

Total  7,282.3  98.2  1,715.8  556.2  9,652 
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\J  As  of  October  1967. 


Tyger  River  S.  C.  169.40  10  115.2  15,950  3,  200  1,  745  2,  250  11,575  58,  720  19.0  3,922.  9 4,516.6  2,600 

South  Pacolet  R,  S.  C.  90.61  5 10.9  9,420  5,750  670  1,005  16,  845  9.0  2,  359.1  2,  359.1  1,300 

Total  818.  14  46  468.3  1 16,820  16,  185  5,  305  3,255  13,575  155,140  108,435  142.0  17,325.3  28,  601.7  16.  755 
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Total  2,^91 


1/  As  of  October  1967. 

2/  To  crest  of  emergency  spillway. 


TABLE  XLI  - B (continued) 

Upstream  Watersheds  - Potential  - Water  Resource  Survey  U - Multiple- Purpose  Structur* 


1 / As  of  October  1967. 


TABLE  X LI 


1 


project  before  authorization  for  detailed  planning  is  initiated. 


Total  256,800  154,800  S03,  700  66,  500 


TABLE  X LI  - E (continued) 
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TABLE  XLI  - E (continued) 

Upstream  Watersheds  - Potential  - Water  Resource  Survey  U - Average  Annual  Benefits  In.  ludin*  E . pension  Benefits  (dollars 
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1 / As  of  October  1967. 

2/  Feasible  project  if  ft /C  ratio  is  0.8:1  or  greater. 

2/  The  IJ.  S.  Forest  Service  nil!  make  a detailed  study  and  appraisal  to  supplement  the  proposed  project  before  authorization  for  detailed  planning  is  initiated. 


$300  benefits  to  drainage. 


Upstream  Watersheds  - Potential  - Water  Resource  Survey  .1/  * Cost  Allocation  ($1,000) 
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2 / The  U.  S Forest  Service  will  make  a detailed  study  and  appraisal  to  suppltoent  the  proposed  project  before  authorisation  for  detailed  planning  is  initiated. 


)ctol 


Chandler  Uplands  20  - 70  Medium  Somewhat  Moderately  rapid  C Bedrock  20-60",  erosion.  Woodland 

Excessive  droughtiness 


Gilpin  Uplands  10  -SO  Medium  Well  Moderate  C Erosion,  bedrock  20- 40  ' Farming 
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Characteristics  of  Major  Soils  in  the  Appalachian  Region 


Madison  Uplands  4-20  Fine  Well  Moderate  B Erosion  Farming 
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Sequoia  Uplands  3-15  Fine  Well  Moderate  to  slow  C Slope  Farming 


Wharton  Uplands  3-15  Fine  Moderately  Slow  C Erosion,  slow  permeability  Farming 
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1 / The  U.  S.  Forest  Service  will  make  a detailed  study  and  appraisal  to  supplement  the  proposed 
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TAP  IX  XUV-A 


Summary  - Number  of  Upstream  Watersheds 


State 

Alabama 


Water 

■>ub-Kegion 


Completed  3 2 

Authorized  8 5 

Invest. -Planned  7 

WRS  _8 4_ 

Total  26  11 

Recommended  15  4 


State 
New  York 


Water 

Sub-Region  Total 


Completed  2 

Authorized  5 

Invest . -Planned  3 

WRS  JL 

Total  12 

Recommended  4 


No rth  Carolina 


Completed 

2 

8 

. 

10 

Completed 

_ 

_ 

_ 

Authorized 

5 

27 

- 

32 

Authorized 

7 

1 

8 

Invest.  - Planned 

- 

3 

- 

3 

Invest.  -Planned 

2 

2 

4 

WRS 

1 

3 

2 

6 

WRS 

2 

1 

3 

Total 

8 

41 

2 

51 

Total 

11 

4 

15 

Recommended 

1 

6 

2 

9 

Recommended 

4 

2 

6 

Kentucky 

G 

H 

I 

Ohio 

F 

G 

Completed 

_ 

2 

1 

3 

Completed 

_ 

_ 

_ 

Authorized 

- 

2 

1 

3 

Authorized 

- 

4 

4 

Invest . - Planned 

3 

2 

1 

6 

Invest.  - Planned 

1 

1 

2 

WRS 

2 

3 

4 

9 

WRS 

- 

8 

8 

Total 

5 

9 

7 

21 

Total 

1 

13 

14 

Recommended 

4 

5 

5 

14 

Recommended 

1 

9 

10 

Maryland 

B 

Pennsylvania 

A 

B 

F 

Completed 

_ 

_ 

Completed 

_ 

1 

3 

4 

Authorized 

1 

1 

Authorized 

5 

5 

5 

15 

Invest.  -Planned 

4 

4 

Invest . - Planned 

1 

1 

1 

3 

WRS 

3 

3 

WRS 

- 

2 

18 

20 

Total 

8 

8 

Total 

6 

9 

27 

42 

Recommended 

6 

6 

Recommended 

1 

2 

19 

22 

Mississ  ippi 


South  Carolina 


# 


Completed 

1 

1 

Completed 

3 

3 

Authorized 

24 

24 

Authorized 

8 

8 

Invest.  -Planned 

23 

23 

Invest. -Planned 

1 

1 

WRS 

- 

- 

WRS 

4 

4 

Total 

48 

48 

Total 

16 

16 

Recommended 

23 

23 

Recommended 

5 

5 

TABLE  XLIV-A  (continued) 


Summary  - Number  of  Upstream  Watersheds 


State 

Water 
Sub -Reg  Ion 

Total  :: 

State 

Water 

Sub-Region 

Total 

Tennessee 

I T 

Virqima 

c 

G 

J 

Completed 

1 

1 

Completed 

_ 

1 

_ 

1 

Authorized 

3 5 

8 

Authorized 

1 

1 

- 

2 

Tnvest.  - Planned 

2 4 

6 

Invest . -Planned 

10 

3 

2 

15 

WRS 

4 8 

12 

WRS 

- 

1 

4 

5 

Total 

10  17 

27 

Total 

11 

6 

6 

23 

Recommended 

S 12 

17 

Recommended 

9 

4 

4 

17 

West  Virqinia 

B 

F 

_G 

Completed 

1 

2 

3 

6 

Authorized 

4 

4 

6 

14 

Invest. -Planned 

9 

2 

21 

32 

WRS 

10 

4 

14 

Total 

14 

18 

34 

66 

Recommended 

8 

11 

25 

44 

Appalachian  Region 


Status 

WATER  SUB-REGIONS 

: A 

B 

C 

D 

E 

F 

G 

H 

I 

_J 

: Total 

Completed 

. 

4 

_ 

5 

12 

5 

4 

2 

2 

2 

36 

Authorized 

5 

15 

1 

20 

59 

11 

11 

2 

4 

11 

139 

Investigated- Planned 

1 

17 

10 

3 

33 

4 

28 

2 

3 

8 

109 

WRS 

- 

7 

- 

7 

11 

30 

15 

3 

8 

19 

100 

Total 

6 

43 

11 

35 

115 

50 

58 

9 

17 

40 

3 84 

Recommended 

1 

20 

9 

10 

44 

33 

42 

5 

10 

24 

198 

1 


i 


. ♦ 


TABLE  XLV 

Upstream  Watersheds  - Identification  and  Location 


LOCATION 


Map 

No. 

: Watershed  Name 

Counties 

State 

: USDA 
: Atlas  of 
: River 
: Basin 
: Number 

Drainage 

Area 

: Status  1/ 

(Acres) 

WATER  SUB-REGION  A 

6 

Brodhead 

Monroe,  Pike 

Pa. 

VIA- 3 

18,624 

Authorized  for  Installation 

a 

Green-Dreher 

Monroe,  Pike,  Wayne 

Pa. 

MA-3 

47,910 

Authorized  for  Installation 

10 

Lackawazen  Tributaries 

Wayne 

Pa. 

MA-3 

26,625 

Authorized  for  Installation 

11 

Little  Schuylkill  River 

Berks,  Carbon, 

Schuylkill 

Pa. 

MA-3c 

86,848 

Authorized  for  Installation 

15 

Mauch  Chunk  Creek 

Carbon,  Schuylkill 

Pa. 

MA-3b 

5,790 

Authorized  for  Installation 

42 

* Nescopeck 

Luzerne 

Pa. 

MA-5a 

48,960 

Investigated  or  Planned 

WATER  SUB-REGION  B 

1 

Little  Youghiogheny  River 

Garrett 

Md. 

OR-2c 

26,275 

Authorized  for  Installation 

4 

♦Georges  Creek 

Allegany 

Md . 

MA-7a 

47,870 

Potential  - WRS 

5 

Little  Beaver 

Washington 

Md. 

MA-7 

5,830 

Potential  - WRS 

2 

♦Upper  Casselman  River 

Garrett,  Somerset 

(Pa.) 

Md. 

OR-2c 

84,100 

Potential  - WRS 

1 

Dean  Creek 

Tioga 

N.Y. 

MA-5a 

4,000 

Completed 

2 

Great  Brook 

Chenango 

N.Y. 

MA-5 

16,768  '■ 

Completed 

4 

Genegantslet  Creek 

Broome,  Chenango, 

Cortland 

N.Y. 

MA-5al 

66,457 

Authorized  for  Installation 

6 

Little  Choconut,  Finch 

Hollow,  Trout  Brook 

Broome 

N.Y. 

MA-5a 

12,276 

Authorized  for  Installation 

7 

Nanticoke  Creek 

Broome,  Tioga 

N.Y. 

MA-5a 

73,000 

Authorized  for  Installation 

8 

Patterson,  Brixius,  Crey  Cr. 

Broome 

N.Y. 

MA-5a 

8,000 

Authorized  for  Installation 

9 

Upper  Five  Mile  Creek 

Steuben,  Yates 

N.Y. 

MA-5a2 

38,100 

Authorized  for  Installation 

16 

♦Marsh  Ditch 

Allegany,  Steuben 

N.Y. 

MA-5a2 

14,560 

Investigated  or  Planned 

22 

♦New  Berlin 

Chenango 

N.Y. 

MA-Sa 

3,000 

Investigated  or  Planned 

17 

♦Newtown- Hoffman  Creek 

Chemung,  Schuyler 

N.Y. 

MA-5a2 

54.600 

Investigated  or  Planned 

20 

♦Cayuga  Inlet  (Enfield) 

Tompkins 

N.Y. 

GL-St . L-2b 

o 

CO 

CO 

Potential  - WRS 

25 

West  Branch  Delaware  River 

Delaware,  Schoharie 

N.Y. 

MA-3 

231,680 

Potential  - WRS 

1 

Cory  Creek 

Tioga 

Pa. 

MA-5a2a 

15,424 

Completed 

5 

Briar  Creek 

Columbia,  Luzerne 

Pa.  . 

MA-5a 

9,344 

Authorized  for  Installation 

13 

Marsh  Creek 

Tioga 

Pa. 

MA-5b3 

52,940 

Authorized  for  Installation 

14 

Martin  Creek 

Susquehanna 

Pa. 

MA-5a 

31,680 

Authorized  for  Installation 

16 

Middle  Creek 

Mifflin,  Snyder,  Union  Pa. 

MA-5 

84,096 

Authorized  for  Installation 

17 

Mill  Creek 

Tioga 

Pa. 

MA-5a2a 

8,430 

Authorized  for  Installation 

21 

Bentley  Creek 

Bradford,  Chemung 

(N.Y.) 

Pa. 

MA-5a2 

36,850 

Investigated  or  Planned 

66 

♦Stony  Creek 

Cambria,  Somerset 

Pa. 

OR-ld 1 

297,600 

Potential  - WRS 

73 

♦Wills  Creek 

Bedford,  Somerset 

Pa . 

MA-7 

125.890 

Potential  - WRS 

6 

Warm  Springs  Run 

Morgan 

W.Va. 

MA-7  , 

7,264 

Completed 

10 

Lunice  Creek 

Grant 

W.Va. 

MA-7b 

57,285 

Authorized  for  Installation 

11 

New  Creek-Whites  Run 

Grant,  Mineral 

W.Va. 

MA-7a 

36,208 

Authorized  for  Installation 

12 

Patterson  Creek 

Grant,  Mineral 

W.Va. 

MA-7 

181,248 

Authorized  for  Installation 

17 

South  Fork 

Hardy,  Highland 

(Va.),  Pendleton 

W.Va. 

MA-7b 

184,852 

Authorized  for  Installation 

P-3 

♦North  Branch 

Garrett,  Grant  (W.Va. 

) Md. 

MA-7a 

190,272 

Investigated  or  Planned 

P-15 

♦Town  Creek 

Allegany,  Bedford  (Pa, 

.)  Md. 

MA-7 

101,120 

Investigated  or  Planned 

P-25 

♦Tonoloway 

Washington,  Fulton 

(Pa.) 

Md. 

MA-7 

74, 304 

Investigated  or  Planned 

P-26 

♦Licking  Creek 

Washington,  Fulton 

(Pa.) 

Md. 

MA-7 

140,672 

Investigated  or  Planned 

P-10 

♦North  Fork  South  Branch 

Grant,  Pendleton 

W.Va. 

MA-7b-6 

218,112 

Investigated  or  Planned 

P-il 

♦South  Branch 

Grant,  Pendleton 

W.Va. 

MA-7b-7 

225,920 

Investigated  or  Planned 

P-12 

♦Mill  Creek 

Grant,  Pendieton 

W . Va . 

MA-7b-3 

62,080 

Investigated  or  Planned 

A-333 
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TABLE  XLV  (continued) 


Upstream  Watersheds  - Identification  and  Location 


LOCATION 

Map  : Watershed  Name 
No. 

Counties 

: USDA 
: Atlas  of 
State  : River 
: Basin 
: Number 

Drainage 

Area 

Status  1/ 

(Acres) 

WATER  SUB-REGION  B (continued) 

P-19  * Little  Cacapon  River 

Hampshire 

W.Va.  MA-7-3 

174,304 

Investigated  or  Planned 

P-20  *North  River 

Hardy,  Hampshire 

W.Va.  MA-7-6 

131,136 

Investigated  or  Planned 

P-22  *Lost  River 

Hardy 

W.Va.  MA-7-8 

158,400 

Investigated  or  Planned 

P-2  3 Cacapon  River 

Hardy,  Hampshire 

W.Va.  MA-7-7 

144,064 

Investigated  or  Planned 

P-24  ♦Sleepy  Creek 

Morgan,  Frederick  (Va 

.)  W.Va.  MA-7-13 

85,760 

Investigated  or  Planned 

P-41  Opequon  Creek 

Berkeley,  Frederick 
(Va.) 

W.Va.  MA-7-18 

217,472 

Investigated  or  Planned 

WATER  SUB-REGION  C 

2 

Johns  Creek 

Craig,  Giles 

Va. 

MA-10 

65,000 

Authorized  for  Installation 

10 

♦Back  Creek 

Bath,  Highland 

Va . 

MA-10 

90,125 

Investigated  or  Planned 

13 

♦Calfpasture  River 

Augusta,  Bath, 

Rockbridge 

Va. 

MA-10 

119,275 

Investigated  or  Planned 

8 

* Catawba  Creek 

Botetourt,  Roanoke 

Va. 

MA-10 

73,775 

Investigated  or  Planned 

7 

♦Cow pasture  River 

Alleghany,  Bath, 

Highland,  Pendle- 

ton (W.Va.) 

Va. 

MA-10 

248,355 

Investigated  or  Planned 

20 

♦Dunlap  Creek 

Alleghany 

Va. 

MA-10 

77,955 

Investigated  or  Planned 

31 

♦Jackson  River  2 4/ 

Bath 

Va. 

MA-10 

100,175 

Investigated  or  Planned 

33 

Jackson  River  4 

Alleghany,  Bath 

Va. 

MA-10 

62,975 

Investigated  or  Planned 

34 

♦Jackson  River  5 

Alleghany,  Bath 

Va. 

MA-10 

73,275 

Investigated  or  Planned 

47 

♦Ogle  Creek 

Alleghany 

Va. 

MA-10 

29,335 

Investigated  or  Planned 

49 

♦Potts  Creek 

Alleghany,  Craig, 

Monroe  (W  .Va .) 

Va. 

MA-10 

110,901 

Investigated  or  Planned 

WATER  SUB-REGION  D 

2 

Barber  Creek 

Barrow,  Oconee 

Ga. 

SAG-12b 

26,899 

Completed 

21 

Marbury  Creek 

Barrow , Oconee 

Ga . 

SAG-12b 

16,394 

Completed 

64 

Little  Sandy  and  Trail  Creek 

Clarke,  Jackson, 

Madison 

Ga. 

SAG- 12b 

27,276 

Authorized  for  Installation 

23 

Middle  Oconee-Walnut  Cr. 

Hall,  Jackson 

Ga. 

SAG-12b 

91,700 

Authorized  for  Installation 

31 

Sandy  Creek 

Jackson,  Madison 

Ga. 

SAG- 12b 

21,000 

Authorized  for  Installation 

33 

South  Fork  Broad  Ri  /er 

Clarke,  Madison, 

Oglethorpe 

Ga. 

SAG- 10c 

92,990 

Authorized  for  Installation 

34 

South  River 

Clarke,  Madison 

Ga. 

SAG- 10c 

59,875 

Authorized  for  Installation 

60 

♦North  Oconee  River 

Hall,  Jackson 

Ga . 

SAG-12b 

57,350 

Potential  - WRS 

1 

Abbotts  Creek  2/ 

Davidson,  Forsyth, 

Guilford,  Randolph 

N.C. 

SAG-5 

115,300 

Authorized  for  Installation 

2 

Deep  Creek 

Yadkin 

N.C. 

SAG -5 

7$, 450 

Authorized  for  Installation 

9 

Dutchman  Creek 

Davie,  Iredell,  Yadkin  N.C. 

SAG-5 

81,500 

Authonzed  for  Installation 

12 

Little  Yadkin  River 

Forsyth,  Stokes,  Surry 

N.C. 

SAG-5 

40,000 

Authorized  for  Installation 

4 

Muddy  Creek 

Burke,  McDowell 

N.C. 

SAG-6a 

64,000 

Authorized  for  Installation 

5 

Stewarts-Lovills  Creek 

Carroll  (Va.),  Surry 

N.C. 

SAG -5 

72,000 

Authorized  for  Installation 

6 

Town  Fork  Creek 

Forsyth,  Stokes 

N.C. 

MA-12a 

84,521 

Authorized  for  Installation 

8 

♦Camp-Cane  Creek 

McDowell,  Rutherford 

N.C. 

SAG-6bl 

27,850 

Investigated  or  Planned 

15 

♦Turner  Creek 

Davie,  Yadkin 

N.C. 

SAG-5 

6,900 

Investigated  or  Planned 

17 

♦Hunting-Bear  Creek 

Davie,  Iredell, 

Wilkes,  Yadkin 

N.C. 

SAG- 5a 

145,725 

Potential  - WRS 

19 

♦Upper  South  Yadkin 

Alexander,  Iredell 

N.C. 

SAG-5a 

35,700 

Potential  - WRS 

A -3  34 
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TAB/.}]  XLV  (continued) 


Upstream  Watersheds  - Identification  and  Location 


LOCATION 


Map 

No. 

Watershed  Name 

:Counties 

: State 

: USDA 
: Atlas  of 
: River 
: Basin 
: Number 

Drainage 

Area 

Status  1/ 

(Acres) 

WATER  SUB-REGION  D (continued) 

1 

Brushy  Creek 

Anderson, 

Pickens 

S.C. 

SAG-6b2 

23,512 

Completed 

6 

Huff  Creek 

Greenville 

S.C. 

SAG-6b2 

21,787 

Completed 

2 

Twelve  Mile  Creek 

Pickens 

S.C. 

SAG- 10b 

67,346 

Completed 

3 

Big  Creek 

Anderson 

S.C. 

SAG-6b2 

13,279 

Authorized 

for  Installation 

4 

Broad  Mouth  Creek 

Anderson 

S.C. 

SAG-6b2 

18,600 

Authorized 

for  Installation 

5 

Coneross  Creek 

Oconee 

S.C. 

SAG- 10b 

43,300 

Author  lzed 

for  Installation 

13 

Georges  Creek 

Pickens 

S.C. 

SAG-6b2 

20,347 

Authorized 

for  Installation 

17 

South  Tyger  River 

Greenville 

S.C. 

SAG-6bla 

38,147 

Authorized 

for  Installation 

7 

Thicketty  Creek 

Cherokee , 

Spartanburg  3 . C . 

SAG-6bl 

74,640 

Authorized 

for  Installation 

8 

Three  and  Twenty  Creek 

Anderson, 

Pickens 

S.C. 

SAG- 1 Ob 

47,590 

Authorized 

for  Installation 

9 

Wilson  Creek 

Abbeville , 

Anderson 

S.C. 

sa<  ;-io 

23,320 

Authorized 

for  Installation 

15 

♦Little  Beaver  Dam 

Anderson , 

Oconee 

S.C. 

SAG- 1 Ob 

24,270 

Investigated  or  Planned 

19 

♦Cherokee  Creek 

Cherokee 

S.C. 

SAG-6bl 

14,760 

Potential  - 

WRS 

20 

♦Eighteen  Mile  Creek 

Anderson, 

Oconee , 

Pickens 

S.C. 

SAG- 10b 

33,000 

Potential  - 

WRS 

22 

♦North  and  Middle  Tyger  River  Greenville,  Spartanburg  ,S  . C . 

SAG-6bla 

108,415 

Potential  - 

WRS 

23 

♦South  Pacoiet  River 

Greenville 

, Spartanburg  ,S . C . 

SAG-6bl 

57,990 

Potential  - 

WRS 

WATER  SUB-REGION  E 

1 

Bristows  Creek 

Etowah 

Ala . 

SAG-34g2 

16,608 

Completed 

3 

Little  New  River 

Fayette,  Marion 

Ala . 

SAG-34a 

32,506 

Completed 

11 

High  Pine  Creek 

Chambers,  Randolph 

Ala . 

SAG-33b 

51,590 

Completed 

6 

Blue  Eye  Creek 

Calhoun,  Talladega 

Ala. 

SAG-33a 

14,131 

Authorized  for  Installation 

7 

Cheaha 

Clay,  Cleburne, 

Talladega 

Ala. 

SAG- 33a 

78,000 

Authorized  for  Installation 

8 

Choccolocco  Creek 

Calhoun,  Clay,  Cle- 

burne, Talladega 

Ala. 

SAG-33a 

240,600 

Authorized  for  Installation 

9 

Crooked  Creek 

Clay,  Randolph 

Ala. 

SAG-33b 

63,558 

Authorized  for  Installation 

13 

Ketchepedrake  Creek 

Clay,  Cleburne, 

Randolph 

Ala-. 

SAG-33b 

35,110 

Authorized  for  Installation 

14 

Lost  Creek 

Carroll  (Ga . ) , 

Cleburne 

Ala . 

SAG-33b 

17,139 

Authorized  for  Installation 

15 

Mill  Creek 

Autauga,  Elmore 

Ala. 

SAG-33 

6,790 

Authorized  for  Installation 

16 

Terrapin  Creek 

Calhoun,  Cherokee, 

Cleburne,  Haralson 
(Ga.),  Polk  (Ga.) 

Ala. 

SAG-33a 

183,675 

Authorized  for  Installation 

20 

♦Cahulga  Creek 

Cleburne 

Ala. 

SAG-33b 

12,030 

Investigated  ^r  Planned 

28 

♦Dyne  Creek 

Cleburne 

Ala. 

SAG-33b 

15,200 

Potential  - WRS 

22 

♦Sipsey  Creek 

Itawamba  (Miss.), 

I.amar,  Marion, 
Monroe  (Miss . ) 

Ala. 

SAG-34c 

144,200 

Potential  - WRS 

30 

♦Jacks  and  Socapotay 

Coosa 

Ala . 

SAG— 33a 

48,100 

Potential  - WRS 

33 

♦Little  Sandy  Creek 

Tuscaloosa 

Ala . 

SAG-34c 

40,500 

Potential  - WRS 

34 

♦Luxapalila  Creek 

Fayette,  Lamar, 

Marion,  Pickens 

Ala. 

SAG- 34 

196,400 

Potential  - WRS 

35 

♦Mahan  Creek 

Bibb*  Chilton 

Ala . 

SAG-33 

27,000 

Potential  - WrRS 

38 

♦Mill  Creek 

Cherokee 

Ala. 

.SAG— 33a3 

49,900 

Potential  - W'RS 

37 

♦Wohadkee  Creek 

Randolph 

Ala . 

SAG— 2 6a 

20,500 

Potential  - WRS 

1 

Amicalola  Creek 

Lumpkin,  Pickens, 

Cherokee,  Dawson, 
Torsyth 

Ga. 

SAG-33a2 

80,294 

Completed 

3 

Hazel  Creek 

Habersham 

Ga. 

SAG-26a 

19,560 

Completed 

4 

Hightower  Creek 

Towns 

Ga. 

OR-21-5 

22,950 

Completed 
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No. 
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Atlas  of 
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WATER  SUB-REGION  E (continued) 

5 

Jacks  River 

Fannin,  Murray,  Polk 

Ga. 

SAG-33d  1 

79,258 

Completed 

24 

Mill  Creek 

Walker,  Whitfield 

Ga . 

SAG-33al 

32,604 

Completed 

6 

North  Fork  Broad  River 

Franklin,  Stephens 

Ga . 

SAG-lOc 

40,598 

Completed 

7 

Sautee  Creek 

Habersham,  White 

Ga. 

SAG-26a 

20,000 

Completed 

8 

Settmgdown  Creek 

Cherokee,  Forsyth 

Ga. 

SAG-33a2 

34,070 

Completed 

9 

Allatoona  Creek 

Bartow,  Cherokee, 

Cobb,  Paulding 

Ga. 

SAG-33a2 

65,018 

Authorized  for  Installation 

40 

Big  Cedar  Creek 

Floyd,  Polk 

Ga . 

SAG-33a 

133,205 

Authorized  for  Installati  n 

10 

Cartecay  River 

Dawson,  Fannin, 

Gilmer,  Pickens 

Ga. 

SAG-33al 

89,750 

Authorized  for  Installation 

11 

Ellijay  River 

Fannin,  Gilmer 

Ga. 

SAG-33a  1 

61,100 

Authorized  for  Installation 

43 

Euharlee  Creek 

Bartow,  Floyd,  Haral- 

son,  Paulding,  Polk,  Ga. 

SAG- J3a2 

108,919 

Authorized  for  Installation 

12 

Etowah  River  Reach 

Dawson,  Fannin,  For- 

syth, Lumpkin 

Ga . 

SAG-33a2 

128,662 

Authorized  for  Installation 

13 

Grove  River 

Banks,  Jackson 

Ga. 

SAG  - l'Oc 

55,600 

Authorized  for  Installation 

14 

Haynes  Creek-Brushy  Fork 

Gwinnett,  Rockdale, 

Walton 

Ga. 

SAG  - l*^a 

20,000 

Authorize^  for  Installation 

15 

Head  of  Little  Tennessee 

River 

Macon  (N.C.),  Rabun,  Ga . 

OR-21-3 

89,600 

Authorized  for  Installation 

16 

Hiawassee  River 

Towns 

Ga. 

OR-21-5 

37,685 

Authorized  for  Installation 

17 

Little  River 

Cherokee,  Cobb,  For- 

syth, Fulton 

Ga. 

SAG-33a2 

67,442 

Authorized  for  Installati  or. 

48 

Little  River 

Haralson 

Ga . 

SAG-33b 

28,477 

Authorized  for  Installation 

18 

Little  Tallapoosa  River 

Carroll,  Haralson 

Ga. 

SAG-33b 

62,516 

Authorized  for  Installation 

19 

Long  Swamp  Creek 

Cherokee,  Dawson, 

Pickens 

Ga. 

SAG-33a2 

56,974 

Authorized  for  Installation 

20 

Lower  Little  Tallapoosa 

Carroll,  Haralson, 

Heard 

Ga. 

SAG-33b 

133,218 

Authorized  for  Installation 

22 

Middle  Fork  Broad  River 

Banks , Franklin  , 

Ga. 

SAG- 10c 

50,829 

Authorized  for  Installation 

Habersham, , Stephens 

25 

Mill-Canton  Creek 

Cherokee,  Forsyth 

Ga . 

SAG-33a2 

83,388 

Authorized  for  Installation 

26 

Mountaintown  Creek 

Fannin,  Gilmer 

Ga . 

SAG-33a 1 

56,256 

Authorized  for  Installation 

27 

Noonday  Creek 

Cherokee,  Cobb 

Ga. 

SAG-33a2 

32,253 

Authorized  for  Installation 

28 

North  Broad  River 

Franklin,  Hart, 

Stephens 

Ga. 

SAG- 10c 

46,470 

Authorized  for  Installation 

53 

Pine  Log  Tributary 

Bartow,  Cherokee, 

Gordon 

Ga . 

SAG-33a  1 

83,900 

Authorized  for  Installation 

29 

Pumpkinvine  Creek 

Bartow,  Cobb,  Paulding,  Ga . 

SAG-33a2 

103,793 

Authorized  for  Installation 

30 

Raccoon  Creek 

Bartow,  Paulding,  Polk,  Ga . 

SAG-33a2 

39,471 

Authorized  for  Installation 

54 

Sallacoa  Creek  Area 

Bartow,  Cherokee, 

Gordon,  Pickens 

Ga. 

SAG-33a  1 

76,600 

Authorized  for  Installation 

32 

Sharp  Mountain  Creek 

Cherokee,  Pickens 

Ga. 

SAG-33a2 

59,428 

Authorized  for  Installation 

35 

Stamp-Shoal  Creek 

Bartow,  Cherokee, 

Pickens 

Ga. 

SAG-33a2 

97,903 

Authorized  for  Installation 

36 

Talking  Rock  Creek 

Gilmer,  Gordon, 

Murray,  Pickens 

Ga . 

SAG-33a  1 

120,896 

Authorized  for  Installation 

46 

•Hudson  River 

Banks,  Franklin, 

Madison 

Ga . 

SAG- 10c 

126,510 

Investigated  or  Planned 

55 

•Suwanee  Creek 

Gwinnett,  Hall 

Ga. 

SAG-26a 

33,623 

Investigated  or  Planned 

56 

•Tesnatee  Creek 

Lumpkin,  White 

Ga. 

SAG-26a 

45,194 

Investigated  or  Planned 

59 

•Mill  Creek  Area 

Murray 

Ga. 

SAG-33a 1 

41,945 

Potential  - WRS 

62 

•Wahoo- Little  River 

Hall,  Lumpkin,  White 

Ga. 

SAG-26a 

75,595 

Potential  - WRS 

63 

•Young  Cane  Creek 

Union 

Ga . 

OR-21-5 

20,745 

Potential  - WRS 

A- 3 36 
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1 

Shammack  Creek 

Kemper 

Miss . 

SAG-34f 

10,573 

Completed 

2 

Cane  Creek 

Tippah,  Union 

Miss . 

LM-6a 

' 17,000 

Authorized  for  Installation 

3 

Chiwapa  Creek 

Lee , Pontotoc 

Miss . 

SAG-34b 

101,328 

Authorized  for  Installation 

4 

Chuquatonchee  Creek 

Clay,  Chickasaw, 

Pontotoc 

Miss . 

SAG-34d 

136,832 

Authorized  for  Installation 

5 

Coldwater  River 

Benton,  Desota , 

Marshall 

Miss . 

LM-6a  1 

145,522 

Authorized  for  Installation 

6 

Cypress  and  Puss  Cuss  Cr. 

LaFayette,  Pontotoc 

Miss . 

LM-6a 

56,184 

Authorized  for  Installation 

7 

Duncan-Cane  Creek 

Pontotoc 

Miss . 

LM-6a 

19,721 

Authorized  for  Installation 

8 

Fair  Creek 

Chickasaw 

Miss . 

LM-6a2 

3,740 

Authorized  for  Installation 

9 

Grays  Creek 

Benton 

Miss . 

LM-4 

23,616 

Authorized  for  Installation 

10 

Hell  Creek 

Tippah,  Union 

Miss . 

LM-6a 

25,830 

Authorized  for  Installation 

11 

Houlka  Creek 

Chicaksaw 

Miss . 

SAG-34d 

146,560 

Authorized  for  Installation 

12 

Little  Spring-  Oche**ll»  Cr. 

Marshall 

Miss . 

LM-6a 

32,280 

Authorized  for  Installation 

13 

Locks  Creek 

Benton,  Union 

Miss  . 

LM-6a 

20,995 

Authorized  for  Installation 

14 

Lower  Tippah  River 

Benton,  Marshall, 

Tippah 

Miss . 

LM-6a 

105,212 

Authorized  for  Installation 

15 

Mill  Creek 

Marshall,  Union 

Miss . 

LM-6a 

20,336 

Authorized  for  Installation 

16 

Muddy  Creek 

Tippah 

Miss . 

LM-2 

80,794 

Authorized  for  Installation 

17 

North  Tippah  Creek 

Tippah 

Miss . 

LM-6a 

17,000 

Authorized  for  Installation 

18 

Oaklimeter  Creek 

Union,  Benton, 

Marshal] , Tippah 

Miss . 

LM-6a 

63,232 

Authorized  for  Installation 

19 

Old  Town  Creek  (Towncreek) 

Lee,  Pontotoc,  Pren- 

tiss,  Union 

Miss . 

SAG- 34b 

246,976 

Authorized  for  Installation 

20 

Pigeon  Roost  Creek 

Desoto,  Marshall 

Miss . 

LM-6al 

151,168 

Authorized  for  Installation 

21 

Tallahaga  Creek 

Choctaw,  Winston 

Miss . 

SAG-37 

79,360 

Authorized  for  Installation 

22 

Tuscumbia  Creek 

Alcorn,  Prentiss 

Miss  . 

LM-2 

223,168 

Authorized  for  Installation 

23 

Upper  Skuna  River 

Calhoun,  Chickasaw, 

Pontotoc 

Miss . 

LM-6a2 

100,380 

Authorized  for  Installation 

24 

Upper  Tippah  Creek 

Benton,  Tippah 

Miss . 

LM-6  a 

63,104  ■ 

Authorized  for  Installation 

25 

West  Hatchle  Creek 

Tippah 

Miss . 

LM-2 

47,874 

Authorized  for  Installation 

26 

•Brown  Creek 

Prentiss 

Miss . 

SAG-34a 

94,300 

Investigated  or  Planned 

27 

•Line  Creek 

Clay,  Chickasaw, 

Webster 

Miss . 

SAG-34d 

127,360 

Investigated  or  Planned 

A- 13  & 

M-35 

*Scooba  and  Bodka  Creek 

Green,  Kemper  (Miss. 

),  Ala. 

SAG-34b 

169,280 

Investigated  or  Planned 

A-18  & 

•Little  Buttahatchia  River 

Lamar,  Marion,  Monroe, 

M-21 

(Miss . ) 

Ala , 

SAG-34C 

122,368 

Investigated  or  Planned 

A-20  & 

•Yellow  Creak 

Fayette,  Lamar, 

M-24B 

Lowndes  (Miss.) 

Ala . 

SAG-34 

230,464 

Investigated  or  P lanned 

A-25 

•Woolbank,  Beaver,  Blubber  C 

r.  Pickens 

Ala . 

SAG-34 

92,864 

Inves  tigated  or  Planned 

A-26 

*Lubbub  Creek 

Fayette,  Pickens 

Ala. 

SAG-34 

186,368 

Investigated  or  Planned 

A-27 

•New  River  & Barrow  Creek 

Fayette,  Marion, 

Walker,  Winston 

Ala . 

SAG-34e 

164,928 

Investigated  or  Planned 

M-2 

•Twenty-Mile,  Donovan  Cr. 

Itawamba,  Lee, 

Prentiss 

Miss . 

SAG-34a 

144,192 

Investigated  or  Planned 

M-4 

♦MacKay's  Creek 

Itawamba,  Prentiss, 

Tishomingo 

Miss . 

SAG-34a 

93,440 

Investigated  or  Planned 

M-7 

•Mantachle  Creek 

Lee,  Monroe, 

Itawamba 

Miss . 

SAG-34a 

122,240 

Investigated  or  Planned 

' " " J.'  > „'.  - '•  J ■*;}.. 
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WATER  SLB-REGION  E (continued) 

M-8  *Reed  Cummings 

Itawamba 

Miss . 

SAG-34a 

78,528 

Investigated  or  Planned 

M-9  & * Bull  Mountain  Creek 

Monroe,  Itawamba, 

A-15 

Franklin,  Marion 

Miss . 

SAG-34a 

234,816 

Investigated  or  Planned 

M-ll  *Tallabinnela  Creek 

Chickasaw,  Lee, 

Monroe,  Pontotoc 

Miss . 

SAG-34b 

56,576 

Investigated  or  Planned 

M-12  *Cowpenna  Creek 

Lee , Monroe , 

Itawamba 

Miss . 

SAG-34b 

41,472 

Investigated  or  Planned 

M-14  *Mattubby  & James  Creek 

Chickasaw,  Monroe 

Miss . 

SAG- 34 

124,160 

Investigated  or  Planned 

M-15  *Weanners  & Stanefer  Creek 

Monroe 

Miss . 

SAG-34 

122,496 

Investigated  or  Planned 

M-19  #Hang  Kettle  & Town  Creek 

Monroe,  Lowndes 

Miss . 

SAG-34 

56,384 

Investigated  or  Planned 

M-20  ♦McKinley’s  Creek 

Monroe 

Miss . 

SAG-34 

64,384 

Investigated  of  Planned 

M-22  *Trim  Cane  Creek 

Clay,  Oktibbeha, 

Webster 

Miss . 

SAG-34d 

115,328 

Investigated  or  Planned 

M-2  3 *Spring  & Town  Creek 

Clay,  Monroe 

Miss . 

SAG-34d 

69,184 

Investigated  or  Planned 

N;-24  *Stinson  Creek 

Lowndes 

Miss . 

SAG-34 

51,520 

Investigated  or  Planned 

M-24c  & *Lower  Luxapalila  Creek 

Lowndes,  Pickens 

A-23a 

(Ala.) 

Miss . 

SAG- 34 

80,256 

Investigated  or  Planned 

M-25  *Catalpa  Creek 

Clay,  Lowndes, 

Oktibbeha 

Miss . 

SAG-34d 

83,648 

Investigated  or  Planned 

M-26  *Cypress  & Talking  Warrior 

Choctaw,  Oktibbeha 

Miss . 

SAG-34f 

93,120 

Investigated  or  Planned 

M -27  *McCowers  Creek 

Lowndes , Noxubee 

Miss . 

SAG-34 

171,392 

Investigated  or  Planned 

M-28  & *Ellis,  Nash  & Kincade 

Lowndes,  Pickens 

A -2  3 Creek 

(Al?  .) 

Miss . 

SAG- 34 

101,760 

Investigated  or  Planned 

M-31  *8rowmng  and  W.  Water  Cr. 

Low  nd  e s , N oxu  bee , 

Oktibbeha 

Miss . 

SAG-34f 

104,896 

Investigated  or  Planned 

A-14 , 

M-32  & *Bogue  Chitto  and  Wood- 
M-34  ward  Creek 

Noxubee 

Miss . 

SAG-34f 

194,816 

Investigated  or  Planned 

WATER  SUB-REGION  F 

3 

Conewango  Creek 

Cattaraugus, 

Chautauqua 

N.Y. 

OR-  la 

190,080 

Authorized  for  Installation 

5 

Ischua  Creek 

Cattaraugus 

N.Y. 

OR-1 

74,900 

Authorized  for  Installation 

13 

♦Great  Valley 

Cattaraugus 

N.Y. 

OH-1 

90,200 

Potential  - WRS 

15 

♦Little  Valley 

Cattaraugus 

N.Y. 

OR-1 

30,300 

Potential  - WRS 

8 

♦Short  Creek 

Harrison,  Jefferson 

Ohio 

Ohio 

81,280 

Investigated  or  Planned 

2 

Mill  Run 

Crawford 

Pa. 

OR-lb 

7,814 

Completed 

3 

North  Fork  Cowqnesque  River 

Potter,  Steuben  (N.Y 

.),  Pa. 

MA-5a2a 

7,650 

Completed 

4 

Saul  -Mathay 

Mercer 

Pa. 

OR-3al 

3,940 

Completed 

7 

Dunlap  Creek 

Fayette 

Pa. 

OR-2 

10,590 

Authorized  for  Installation 

9 

Harmon  Creek 

Washington,  Brooke 

(W.Va.),  Hancock 

(W.Va.) 

Pa. 

Ohio 

24,350 

Authorized  for  Installation 

Chenango  River 

Crawford,  Mercer 

Pa. 

OR-3al 

72,738 

Authorized  for  Installation 

Oil  Creek 

Crawford,  Erie, 

Venango,  Warren 

Pa. 

OR-1 

112,000 

Authorized  for  Installation 

i'  iy  1 'reek 

Crawford , Mercer 

Pa. 

OR-1 

42,000 

Authorized  for  Installation 

• »<-  r .i  '"reek 

Fayette,  Westmoreland,  Pa. 

OR-2c 

62,500 

Investigated  or  Planned 

A-338 
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WATER  SUB-REGION  T (continued) 

54 

♦Biacklick  Creek 

Cambria,  Indiana 

Pa. 

OR-ld 

250,000 

Potential  - 

WRS 

55 

♦Brokenstraw  Creek 

Chautauqua  (N . Y. ) , 

Crawford,  Erie, 

Warren 

Pa. 

OR-1 

215,700 

Potential  - 

WRS 

25 

♦Connoquenessing  Creek 

Allegheny,  Butler 

Pa. 

OR-3b 

207,300 

Potential  - 

WRS 

56 

♦French  Creek  (Upper) 

Chautauqua  (N.Y.), 

Eric 

Pa. 

OR-  lb 

118,000 

Potential  - 

WRS 

57 

♦Indian  Creek 

Fayette,  Westmoreland,  Pa. 

OR-2c 

79,400 

Potential  - 

WRS 

58 

♦LeBoeuf  Creek 

Erie 

Pa. 

OR-lb 

41,500 

Potential  - 

WRS 

59 

♦Mahoning  Creek 

Armstrong,  Clearfield, 

Indiana,  Jefferson 

Pa. 

OR-1 

268,800 

Potential  - 

WRS 

60 

♦Oswago  Creek 

Allegany  (N . Y. ) , 

Cattaraugus  (N.Y.) , 

McKean,  Potter 

Pa, 

OR-1 

158,700 

Potential  - 

WRS 

61 

♦Potato  Creek 

McKean 

Pa. 

OR-1 

144,700 

Potential  - 

WRS 

62 

♦Raccoon  Creek 

Allegheny,  Beaver, 

Washington 

Pa. 

Ohio 

116,600 

Potential  - 

WRS 

63 

♦Sandy  Lick  Creek 

Clearfield,  Jefferson 

Pa. 

OR-1 

148,000 

Potential  - 

WRS 

64 

♦Sewickley  Creek 

Westmoreland 

Pa. 

OR-2c 

106,300 

Potential  - 

WRS 

67 

♦Sugar  Creek 

Crawford,  Venango 

Pa. 

OR-lb 

106,250 

Potential  - 

WRS 

68 

♦Tionesta  Creek 

Elk,  Forest,  McKean, 

Warren 

Pa. 

OR-1 

205,000 

Potential  - 

WRS 

69 

♦Turtle  Creek 

Allegheny,  Westmore- 

land 

Pa. 

OR-2 

93,800 

Potential  - 

WRS 

70 

♦Upper  Allegheny  River 

McKean,  Potter 

Pa. 

OR-1 

145,500 

Potential  - 

WRS 

71 

♦Upper  Loyalhanna  Creek 

Westmoreland 

Pa. 

OR-ld 

135,360 

Potential  - 

WRS 

72 

♦West  Branch  Clarion  River 

Elk,  McKean 

Pa  . 

OR-lc 

60,625 

Potential^- 

WRS 

4 

Salem  Fork -Ten  Mile  Creek 

Harrison 

W.Va. 

OR-2al 

5,325 

COmp  feted 

5 

Upper  Grave  Creek 

Marshall 

W.Va. 

Ohio 

4,920 

Completed 

14 

Polk  Creek 

Lewis 

W.Va. 

OR-2al 

7,280 

Authorized  for  lnstallatioi 

18 

Upper  Deckers  Creek 

Monongalia,  Preston 

W.Va. 

OR-2 

19,940 

Authorized  for  lnstallatioi 

69 

Upper  Buffalo  Creek 

Marion 

W.Va. 

OR-2 

45,914 

Authorized  for  lnstallatioi 

76 

Wheeling  Creek 

Marshall,  Ohio, 

(Pa.b 

Washington  (Pa.) 

W.Va. 

Ohio 

191,180 

Authorized  for  lnstallatioi 

63 

♦Stonecoal  Creek 

Lewis,  Upshur 

W.Va. 

OR-2a  1 

25,620 

Investigated  or  Planned 

64 

♦Ten  Mile  Creek 

Harrison 

W.Va. 

OR-2al 

9,700 

Investigated  or  Planned 

79 

♦Elk  Creek 

Barbour,  Harrison, 

Upshur 

W.Va. 

OR-2al 

76,685 

Potential  - 

WRS 

81 

♦Kings  Creek 

Hancock,  Washington 

(Pa.) 

W.Va. 

Ohio 

31,900 

Potential  - 

WRS 

82 

♦Limestone  Run 

Harrison,  Marion 

W.Va. 

OR-2al 

6,570 

Potential  - 

WRS 

84 

♦Paw  Paw  Creek 

Marion,  Monongalia 

W.Va. 

OR-2 

26,450 

Potential  - 

WRS 

85 

♦Prickett  Creek 

Marion,  Taylor 

W.Va  . 

OR-2 

15,582 

Potential  - 

WRS 

86 

♦Sandy  Creek 

Barbour,  Preston, 

Taylor 

W.Va. 

OR-2a 

56,350 

Potential  - 

WRS 

87 

♦Simpson  Creek 

Barbour,  Harrison, 

Taylor 

W.Va. 

OR-2al 

46,559 

Potential  - 

WRS 

88 

♦Three  Fork  Creek 

Monongalia,  Preston, 

Taylor 

W.Va. 

OR-2a 

64,000 

Potential  - 

WRS 

89 

♦Upper  Middle  Island  Creek 

Doddridge 

W.Va. 

Ohio 

72,350 

Potential  - 

WRS 

91 

Upper  West  Forfc  River 

Lewis,  Upshur 

W.Va. 

OR-2al 

18,500 

Potential  - 

WRS 
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TAB  I ! XLV  (continued) 


Upstream  Watersheds  - I dentification  and  location 


Map 

No. 

Watershed  Name 

LOC 

Counties 

VTION 

State 

:USDA 
.'Atlas  of 
:River 
:Basin 
.-.Number 

Drainage 

Area 

Status  1 

(Acres) 

WATER  SUB-REGION  G 

7 

Grassy  Creek 

Morgan 

Ky. 

OR-12 

33,500 

Investigated  or  Planned 

8 

Little  Tork  of  Little  Sandy 

Carter,  Elliott, 

River 

Lawrence 

Ky. 

Ohio 

83,200 

Investigated  or  Planned 

16 

East  Fork  Little  Sandy 

Boyd,  Carter,  Green- 

up, I aw  re  nee 

Ky. 

Ohio 

98,600 

Potential  - WRS 

22 

Triplett  Creek 

Rowan 

Ky. 

OR-12 

119,700 

Potential  - WRS 

25 

Upper  Licking  River 

Magoffin 

Ky. 

OR-12 

89,600 

Investigated  or  Planned 

1 

Buffalo  Creek 

Guernsey,  Noble 

Ohio 

OR-4c 

32,  150 

Authorized  for  Installation 

2 

Margaret  Creek 

Athens 

Ohio 

OR-6 

38,600 

Authorized  for  Installation 

3 

Rush  Creek 

Fairfield,  Hocking, 

Perry 

Ohio 

OR-6 

151,462 

Authorized  for  Installation 

4 

West  Fork  Duck  Creek 

Guernsey,  Noble, 

Washington 

Ohio 

Ohio 

68,378 

Authorized  for  Installation 

7 

Pine  Creek 

Jackson,  Lawrence, 

Scioto 

Ohio 

Ohio 

o 

o 

00 

Investigated  or  Planned 

9 

Federal  Valley 

Athens,  Morgan, 

Washington 

Ohio 

OR-6 

92,740 

Potential  - WRS 

10 

Little  Salt  Creek 

Jackson,  Pike,  Ross 

Ohio 

OR-10 

88,770 

Potential  - WRS 

11 

Little  Scioto  River 

Jackson,  Pike,  Scioto 

Ohio 

Ohio 

148,860 

Potential  - WRS 

12  *Moxahala-Jonathan  Creek 

Licking,  Morgan, 

Muskingum,  Perry 

Ohio 

OR-4 

192,450 

Potential  - WRS 

13 

O'Bannon  Creek 

Clermont,  Warren 

Ohio 

OR- 11 

37,440 

Potential  - WRS 

14  *Upper  White  Oak  Creek 

Brown,  Highland 

Ohio 

Ohio 

149,950 

Potential  - WRS 

15 

Wakatomika  Creek 

Coshocton,  Knox, 

Licking,  Muskingum.Ohio 

OR-4 

149,670 

Potential  - WRS 

16  *Wolf  Creek 

Morgan,  Washington 

Ohio 

OR-4 

147,780 

Potential  - WRS 

1 

Back  Creek 

Pulaski 

Va. 

OR-7a 

22,340 

Completed 

61 

South  Fork  Roanoke  River 

Floyd,  Montgomery, 

Roanoke 

Va. 

MA-12 

92,416 

Authorized  for  Installation 

42 

•■Little  Stony  Creek  4/ 

Giles,  Mercer  (W.Va. 

, Va. 

OR-7a 

15,432 

Investigated  or  Planned 

74 

‘Mill  Creek 

Giles 

Va. 

OR-7a 

4,425 

Investigated  or  Planned 

48 

Peak  Creek 

Pulaski,  Wythe 

Va. 

OR-7a 

60,340 

Investigated  or  Planned 

76 

Headwaters  Holston  River 

Bland,  Smyth,  Taze- 

well 

Va. 

OR-21-2 

150,270 

Potential  - WRS 

1 

Bonds  Creek 

Ritchie 

W.Va. 

OR- 5 

9,435 

Completed 

2 

Dave's  Fork-Christian's  Fork 

Mercer 

W.Va. 

OR-7a 

4,154 

Completed 

3 

Marlin  Run 

Pocahontas 

W.Va. 

OR-7al 

1,035 

Completed 

7 

Big  Ditch  Run 

Webster 

W.Va. 

OR-7b 

5,730 

Authorized  for  Installation 

8 

Blakes  and  Armours  at  Nitro 

Kanawha,  Putnam 

W.Va. 

OR-7 

3,680 

Authorized  for  Installation 

9 

Brush  Creek 

Mercer 

W.Va. 

OR-7a 

22,393 

Authorized  for  Installation 

13 

Pecks  Run 

Barbour,  Upshur 

W.Va. 

OR-2a 

8,210 

Authorized  for  Installation 

15 

Saltlick  Creek 

Braxton 

W.Va. 

OR-5 

31,683 

Authorized  for  Installation 

16 

Shooks  Run 

Barbour 

W.Va. 

OR-2a 

1,924 

Authorized  for  Installation 

19 

‘Ansted  Creek 

Fayette 

W.Va. 

OR-7a 

1,285 

Investigated  or  Planned 

21 

Beaver  Creek 

Nicholas,  Webster 

W.Va. 

OR-7b 

24,864 

Investigated  or  Planned 

22  *Grassy  Creek 

Nicholas 

W.Va. 

OR-7b 

13,220 

Investigated  or  Planned 

25 

‘Cherry  River 

Greenbrier,  Nicholas, 

Pocahontas , 

Webster 

W.Va. 

OR-7b 

104,774 

Investigated  or  Planned 

29 

‘Elk-Two  Mile  Creek 

Kanawha 

W.Va  . 

OR-7c 

8,450 

Investigated  or  Planned 

32 

‘Fourpole  Creek 

Cabell 

W.Va. 

Ohio 

9,364 

Investigated  or  Planned 

31 

‘Georges  Creek 

Kanawha 

W.Va. 

OR-7 

1,580 

Investigated  or  Planned 

33 

‘Glade  Creek  (Upper) 

Raleigh 

W.Va. 

OR-7a 

69,805 

Investigated  or  Planned 

36 

‘Howard  Creek 

Greenbrier 

W.Va. 

OR-7al 

58,714 

Investigated  or  Planned 

38 

‘Kanawha-Two  Mile 

Kanawha 

W.Va. 

OR-7 

15,370 

Investigated  or  Planned 

39 

‘Kellys  Creek 

Kanawha 

W.Va . 

OR-7 

15,540 

Investigated  or  Planned 

A.-340 
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Upstream  Watersheds  - Identification  and  Location 


LOCATION 

: : US DA 

: : Atlas  of 


Map 

No. 

: Watershed  Name 

: Counties 

: State 

: River 
: Basin 
: Number 

: Drainage 
: Area 

: Status  : 

(Acres) 

WATER  SUB-REGION  G (continued) 

;i 

•Lick  Branch 

Kanawha 

W.Va. 

OR-7 

1,090 

Investigated 

or 

Planned 

42 

•Meadow  Creek 

Fayette,  Summers 

W.Va. 

OR-7a 

18, 140 

Investigated 

or 

Planned 

52 

* Piney  Creek 

Raleigh 

W.Va. 

OR-7a 

87,810 

Investigated 

or 

Planned 

54 

•Rocky  Fork 

Kanawha,  Putnam 

W.Va. 

OR-7 

12,180 

Investigated 

or 

Planned 

61 

•Slack  Branch 

Clay,  Kanawha 

W.Va. 

OR-7c 

5,100 

Investigated 

or 

Planned 

65 

•Tributary  of  Greenbrier 

Gypsy  Hill 

Greenbrier 

W.Va. 

OR-7a  1 

694 

Investigated 

or 

Planned 

72 

•Upper  Meadow  River 

Fayette,  Greenbrier, 

Summers 

W.Va . 

OR-7b 

131,540 

Investigated 

or 

Planned 

90 

•Mill  Creek  (Upper) 

Jackson,  Roane 

W.Va. 

Ohio 

123,250 

Investigated 

or 

Planned 

78 

•Slaughter  Creek 

Kanawha 

W.Va. 

OR-7 

8,370 

Investigated 

or 

Planned 

31 

•Wertz  Hollow 

Kanawha 

W.Va. 

OR-7 

420 

investigated 

or 

Planned 

80 

•French  Creek 

Upshur 

W.Va. 

OR-2a 

31,414 

Potential  - WRS 

83 

•Mate  Creek 

Mingo 

W.Va. 

OR-9b 

10,480 

Potential  - WRS 

92 

•Big  Creek 

Boone,  Logan 

W.Va. 

OR-8 

17,320 

Potential  - WRS 

93 

•Upper  Buckhannon  River 

Randolph,  Upshur 

W.Va. 

OR-2a 

94,780 

Potential  - WRS 

WATER  SUB-REGION  H 

2 

Red  River  (Stillwater  Cr.) 

Wolfe 

Ky. 

OR-14 

15,582 

Completed 

3 

Upper  Green 

Lincoln 

Ky. 

OR-16 

24,275 

Completed 

4 

Suck  Creek 

Lincoln 

Ky. 

OR-20 

36,677 

Authorized  for  Installation 

6 

Fox  Creek 

Fleming 

Ky. 

OR- 12 

50,400 

Authorized  for  Installation 

12 

•Redlick  Creek 

Estill,  Jackson, 

Madison 

Ky. 

OR-14 

44,700 

Investigated  or  Planned 

24 

•Upper  Howard  Creek 

Clark 

Ky. 

OR-14 

16,670 

Investigated  or  Planned 

17 

•Hanging  Fork  Creek 

Lincoln 

Ky. 

OR-14 

61,300 

Potential  - WRS 

21 

•Silver  Creek 

Madison 

Ky.  • 

OR-14 

80,640 

Potential  - WRS 

23 

•Upper  Red  River 

Morgan,  Wolfe 

Ky. 

OR-14 

40,700 

Potential  - WRS 

WATER  SUB-REGION  I 

I 

Meadow  Creek 

Wayne 

Ky. 

OR-20 

9,862 

Completed 

11 

Mill  Creek 

Monroe 

Ky. 

OR- 16a 

29,179 

Authorized  for  Installation 

10 

•Marsh  Creek 

McCreary,  Scott  (Tenn 

i.),  Ky. 

OR-20 

22,980 

Investigated  or  Planned 

15 

•Casey  Creek 

Adair,  Casey 

Ky. 

OR-16 

59,300 

Potential  - WRS 

18 

•Marrowbone  Creek 

Cumberland,  Met- 

calfe, Monroe 

Ky. 

OR-20 

55,552 

Potential  - WRS 

19 

•Richland  Creek 

Knox 

Ky. 

OR-20 

47,350 

Potential  - WRS 

20 

•Russell  Creek 

Adair,  Green,  Russell 

Ky. 

OR-16 

184,960 

Potential  - WRS 

6 

Proctor  Creek 

Clay 

Tenn . 

OR-20 

8,46$ 

Completed 

1 

Jennings  Cre  ek 

Clay,  Jackson, 

Macon 

Tenn. 

OR-20 

46,150 

Authorized  for  Installation 

3 

Line  Creek 

Clay,  Macon, 

Monroe  (Ky.) 

Tenn. 

OR- 16a 

40,330 

Authorized  for  Installation 

4 

Mill  Creek 

Clay,  Overton 

Tenn . 

OR-20 

24,585 

Authorized  for  Installation 

14 

•Roaring  ..River* 

Jackson,  Overton, 

Putnam 

Tenn . 

OR-20 

194,300 

Investigated  or  Planned 

15 

•Smith  Fork  Creek 

Cannon,  Dekalb, 

Smith,  Wilson 

Tenn . 

OR-20d 

153,750 

Investigated  or  Planned 

S * tRiirtPhi&i. *l > - • * \ 

"in  . »'  -ii,  


A-341 


TABLE  XLV  (continued) 


21  *Calfkiller  River  Cumberland,  Putnam, 


23 

♦Putnam-Cane  Creek 

White 

Putnam 

Tenn . 
Tern. 

OR-2  0d 
OR-20d 

123,000 
15, 100 

Potential 
Pote  ntial 

- WRS 

- WRS 

25 

Little  Indian  Creek  and 
Buffalo  OMk 

Putnam 

Tenn . 

OR-20d 

22,800 

Potential 

- V/*.S 

28 

♦Salt  Lick  Creek 

Clay,  Macon, 
Monroe  (Ky.) 

Tenn . 

OR- 16a 

75,225 

Potential 

- WRS 

WATER  SUB-REGION 


2 

Clear  Creek 

Jackson 

Ala. 

OR- 21 

11,800 

Completed 

4 

Little  Paint  Creek 

Jackson,  M shall 

Ala. 

OR-21 

35,600 

Completed 

19 

Big  Coon  Creek 

Jackson 

Ala. 

OR-21 

33,094 

Authorized  for  Installation 

5 

Big  Nance  Creek 

Lawrence 

Ala. 

OR-21 

118,925 

Authorized  for  Installation 

10 

Crowdabout  Creek  2/ 

Cullman,  Lawrence, 

Morgan 

Ala. 

OR-21 

31,705 

Authorized  for  Installation 

12 

Hurricane  Creek 

Jackson,  Madison 

Ala . 

OR-21 

45,566 

Authorized  for  Installation 

17 

Town  Creek 

Colbert,  Franklin, 

Lawrence 

Ala . 

OR-21 

161,000 

Authorized  for  Installation 

26 

♦Cane  Creek 

Colbert 

Ala . 

OR-21 

38,400 

Potential  - WRS 

27 

♦Cypress  Creek 

Lauderdale 

Ala . 

OR-21 

135,000 

Potential  - WRS 

31 

♦Limestone  Creek 

Limestone,  Madison 

Ala. 

OR-21 

92,100 

Potential  - WRS 

32 

♦Little  Bear  Creek 

Colbert,  Franklin 

Ala. 

OR-21 

45,600 

Potential  - WRS 

58 

♦Headwaters  Chattooga  River 

Chattooga , Walker 

Ga . 

SAG-33a3 

105,400 

Potential  - WRS 

61 

♦Peavine  Creek 

Catoosa,  Walker 

Ga . 

OR-21 

21,910 

Potential  - WRS 

3 

Mud  Creek  2/ 

Henderson 

N.C. 

OR-21-1 

71,850 

Authorized  for  Installation 

7 

♦Cane  Creek 

Mitchell 

N.C. 

OR-21-la 

19,300 

Investigated  or  Planned 

10 

French  Broad  River  3/ 

Henderson,  Transyl- 

♦Tallulah Creek  !i / 

vania 

N.C. 

OR-21-1 

217,190 

Investigated  or  Planned 

18 

Graham 

N.C. 

OR-21-3 

39,800 

Potential  - WRS 

10 

Crow  Creek 

Franklin,  Jackson 

(Ala.),  Marion 

Tenn . 

OR-21 

101,500 

Authorized  for  Installation 

2 

Lick  Creek  2/ 

Greene,  Washington 

Tenn . 

OR-21-1 

168,392 

Authorized  for  Installation 

5 

Pine  Creek 

Scott 

Tenn. 

OR-20b 

16,800 

Authorized  for  Installation 

7 

Roarks  Cove 

Franklin 

Tenn. 

OR-21-6 

12,800 

Authorized  for  Installation 

8 

Shady  Valley 

Johnson 

Tenn . 

OR-21-2a 

12,025 

Authorized  for  Installation 

9 

♦Boiling  Fork  Creek 

Franklin 

Tenn . 

OR-21-6 

65,200 

Investigated  or  Planned 

12 

♦Hickory  Creek 

Coffee,  Grundy, 

Warren 

Tenn. 

OR-20d-l 

81,000 

Investigated  or  Planned 

13 

♦Horse  Creek 

Greene,  Hawkins, 

Sullivan,  Washington,  Tenn. 

OR-2  l-2a 

29,500 

Investigated  or  Planned 

16 

♦Sweetwater  Creek 

Loudon,  Me  Minn, 

Monroe 

Tenn. 

OR-21 

37,640 

Investigated  or  Planned 

17 

♦Bent  Creek 

Hamblen,  Hawkins 

Tenn . 

OR-21-1 

29,900 

Potential  - WRS 

18 

♦Blackwater  Creek 

Hancock,  Lee  (Va.J, 

Scott  (Va.) 

Tenn. 

OR-2 1-4 

28,760 

Potential  - WRS 

19 

♦Black  Wolf  Creek 

Scott,  Morgan 

Tenn. 

OR-20b 

21,240 

Potential  - WRS 

20 

♦Bull  Run  Creek 

Anderson,  Grainger, 

Knox,  Union 

Tenn. 

OR-2 1-4 

68,180 

Potential  - WRS 

24 

♦Charles  Creek 

Cannon,  Warren 

Tenn. 

OR-20dl 

22,300 

Potential  - WRS 

TABLE  XLV  (continued) 


Upstream  Watersheds  - Identification  and  Location 


LOCATION 


: USDA 
: Atlas  of 


Map 

No. 

: Watershed  Name 

: Counties 

: State 

: River 
: Basin 
: Number 

: Drainage 
: Area 

: Status  1/ 

(Acres) 

WATER  SUB-REGION  T (continued) 

29 

♦Coahulia  Creek 

Bradley 

Tenn . 

SAG-33a  1 

38,500 

Potential  - WRS 

26 

♦Mountain  Creek 

Warren 

Term . 

OR-20dl 

30,930  " 

Potential  - WRS 

27 

♦Perkins  Creek 

Scott 

Tenn. 

OR-20b 

12,787 

Potential  - WRS 

6 

♦Upper  Bluestone  River 

Tazewell 

Va. 

OR-7a 

47,174 

Investigated  or  Planned 

64 

♦Upper  Clinch  Valley 

Tazewell 

Va . 

OR-21-4 

36,846 

Investigated  or  Planned 

74 

Copper  Creek 

Scott 

Va. 

OR-21-4 

85,300 

Potential  - WRS 

75 

Headwaters  Clinch  River 

Tazewell 

Va. 

OR-21-4 

78,963 

Potential  - WRS 

71 

♦Indian  Creek 

Lee 

Va. 

OR-2  l-4a 

42,930 

Potential  - WRS 

72 

♦Martin  Creek 

Lee 

Va. 

OR-2  l-4a 

15,345 

Potential  - WRS 

* Recommended  watersheds . 

1/  Completed  - Works  of  improvement  installed  by  July  1,  1967. 

Authorized  for  Installation  - A watershed  project  approved  for  construction  (operations)  by  July  1,  1967. 
Investigated  or  Planned  - A watershed  project  investigated  or  approved  for  planning  under  a going  or  accelerated 
program  with  a written  report  of  the  findings  by  October  1,  1967. 

Potential  - WRS  - A watershed  studied  for  the  Appalachian  Water  Resource  Survey  by  October  1,  1967. 

2/  Inactive . 

3/  Included  in  comprehensive  basinwide  study  planned  by  Tennessee  Valley  Authority. 

4/  The  U.  S.  Forest  Service  will  make  a detailed  study  and  appraisal  to  supplement  the  proposed  project  before 
authorization  for  detailed  planning  is  initiated. 
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PRINCIPAL  LAND  RESOURCE  AREAS 
100  Erie  fruit  and  Truck  Area 
10!  Ontario  Mohawk  Plain 
1 1 1 Indiana  and  Ohio  Till  Plain 

120  Kentucky  and  Indiana  Sandstone  and 
Shale  HiJIs  and  Valleys 

121  Kentucky  B'uegtass 

12?  Highland  Rim  and  Pennyroyal 

124  western  Allegheny  Plateau 

125  Cumberland  Plateau  and  Mountains 

126  Central  Allegheny  Plateau 
Allegheny  Plateau  and  Mountains 


Eastei 

Southern  Appalachian  Ridges  and  Valleys  I 

Blue  Ridge  ( 

Eastern  Ohio  Till  Plain 

Glaciated  Allegheny  Plateau  and  Catskill  Mountains 
Northern  Appalachian  Rrdpes  and  Valleys 
f/‘A  /.  .4  CHI  A N COM  PR  F.  H E N S / 1 K 
WATER  RES  'll  RLE  SIEVE) 


U S 01PARTMI  NT  Of  AGRICULTURE 
Economic  Research  Service 
forest  Service 
Soil  Conservation  Service 
July  December  1967 
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ADDENDUM 

RECOMMENDATIONS 

a.  Acceleration  of  present  programs 

(2)  Structural  measures:  Page  A- 154. 

I.  The  following  16  recommended  upstream  watersheds 
have  considerable  nonrural  expansion  and  developmental  promise.  Special 
authorization  is  being  requested  to  prepare  work  plans  in  accordance  with 
the  principles  and  criteria  of  PL  83-566  and  PL  89-4.  During  preparation 
of  the  work  plans,  appropriate  costs  will  be  allocated  to  expansion  and 
development  as  a project  purpose. 

OHIO 


Location  No. 

Watershed 

County 

9 

Federal  Valley 

Athens,  Morgan, 
Washington 

10 

Little  Salt  Creek 

Jackson,  Pike,  Ross 

PENNSYLVANIA 

Location  No. 

Watershed 

County 

25 

Connoquenessing  Creek 

Allegheny,  Butler 

54 

Blacklick  Creek 

Cambria,  Indiana 

56 

Upper  French  Creek 

Erie,  Chautauqua  (N.Y.) 

64 

Sewickley  Creek 

Westmoreland 

66 

Stony  Creek 

Cambria,  Somerset 

73 

Wills  Creek 

Bedford,  Somerset 

WEST  VIRGINIA 

Location  No. 

Watershed 

County  . 

79 

Elk  Creek 

Barbour,  Harrison,  Upshur 

81 

Kings  Creek 

Hancock,  Washington  (Pa . ) 

82 

Limestone  Run 

Harrison,  Marion 

85 

Prickett  Creek 

Marion,  Taylor 

87 

Simpson  Creek 

Barbour,  Harrison,  Taylor 

88 

Three  Fork  Creek 

Monongalia,  Preston, 
Taylor 

89 

Upper  Middle  Island  Creek 

Doddridge 

93 

Upper  Buckhannon  River 

Randolph,  Upshur 
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II.  Since  the  cutoff  date  of  July  1,  1967  for  including 
upstream  watersheds  in  this  Appendix,  the  following  upstream  watersheds, 
as  the  result  of  new  or  local  and  continuation  of  various  studies  with 
state  and  other  Federal  agencies,  have  shown  promise  and  potential  as 
watershed  projects: 

Watershed  County 


KENTUCKY 


Saltlick  Creek 


MARYLAND 

Little  Antietam  Creek 

NEW  YORK 

Lake  Otsego  Tributary 
Still  Creek 
Little  Snake  Creek 
Smith  Brook 
Thomas  Creek 
Chenango  Creek 
Shapley  Branch 
Crocker  Creek 
Michigan  Creek 
Mill  Brook 
Bear  Swamp  Pond 

OHIO 


Sugar  Creek 
Sunday  Creek 
Miller  Run 

PENNSYLVANIA 


♦Towanda  Creek 
*Larrus  Creek 
♦Muncy  Creek 

Tributary  of  Catawissa  Creek 
Tributary  of  Roaring  Creek 
♦Tributary  of  Mahantango  Creek 
♦Tributary  of  Tuscarora  Creek 
Little  Juniata  Creek 
♦Big  Run  Creek 
♦Sideling  Hill  Creek 


Bath,  Menefee 


Washington 


Cortland 

Broome 

Cortland 


Tompkins 

Chenango 


Tuscarawas 

Athens 

Scioto 


Bradford 

Columbia 

Columbia 

Columbia 

Northumberland 

Mifflin 

Perry 

Clinton 

Huntingdon 
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Watershed 


County 


PENNSYLVANIA  (continued) 

*Little  Aughwick  Creek 
♦Chapman  Run 
Little  Loyalsock  Creek 
♦Babb  Creek 
Upper  Tioga  River 
Dundaff  Creek 

* From  state  and  local  surveys  and  studies. 


Huntingdon 

Bedford 

Sullivan 

Tioga 

Tioga,  Bradford 
Susquehanna,  Lackawanna 


SOUTH  CAROLINA 

Oolenoy  River 
WEST  VIRGINIA 


S pring  Creek 
Jumping  Branch 
Dunloup  Creek 
Middle  Creek 
Upper  Birch  River 
Laurel  Creek 
Mill  Creek 

Upper  Pocatalico  River 

Davis  Creek 
Finney  Branch 
Rock  Branch 


Pickens 


Roane 

Summers 

Fayette,  Raleigh 
Hancock 

Nicholas,  Webster 

Clay 

Kanawha 

Jackson,  Kanawha, 
Putman,  Roane 
Kanawha 
Putnam 
Putnam 
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PLATE  3 - NORTH 


KENTUCKY  - The  name  of  the  long  narrow  part  of  the  National  Forest 
should  be  Daniel  Boone  instead  of  Cumberland. 

PLATE  4 - NORTH  and  SOUTH 


LEGEND  - Add  the  following:  See  Table  XLV,  page  A-333 

for  i dentifi  cation  of  number  ed  wat  er  sheds 

PLATE  4 - NORTH 

MARYLAND 

Water  Sub-region  B 

The  foil  owing  recommended  upst  r earn  wat  ersheds  in  the 


Potomac  River 

Basin  are  not  shown: 

Map 

Watershed 

No. 

Watershed 

County 

Area 

P-3 

North  Branch 

Garrett,  Grant  (W.Va.) 

190,272  Acres 

P-15 

Town  Creek 

Allegany,  Bedford  (Pa.) 

101, 120  Acres 

P-25 

Tonoloway 

Washington,  Fulton  (Pa.) 

74,304  Acres 

P-26 

Licking  Creek 

Washington,  Fulton  (Pa.) 

140 , 672  Acres 

PENNSYLVANIA 

Water  Sub-region  F 

Westmoreland  County  - Watershed  No.  11  should  be  No.  71. 
VIRGINIA 

Water  Sub-region  C 

Bath  County  - Watershed  No.  31  should  extend  up  into  Highland 
County  and  include  the  entire  drainage. 
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WEST  VIRGINIA 

Water  Sub-region  B 

The  following  recommended  upstream  watersheds  in  the 
Potomac  River  Basin  are  not  shown: 


Map  Watershed 


No. 

Watershed 

County 

Area 

P-10 

North  Fork  South 

Grant,  Pendleton 

218,  112  Acres 

Branch 

P-11 

South  Branch 

Grant,  Pendleton 

225,920  Acres 

P-12 

Mill  Creek 

Grant,  Pendleton 

62,080  Acres 

P-19 

Little  Cacapon 

Hampshire 

174,304  Acres 

River 

P-20 

North  River 

Hardy,  Hampshire 

131,  136  Acres 

P-24 

Sleepy  Creek 

Morgan,  Frederick  (Va.) 

85,760  Acres 

P-41 

Opequon  Creek 

Berkeley,  Frederick  (Va . ) 

217,472  Acres 

Water  Sub-region  G 

Greenbrier  County  - Outline  of  upstream  watershed  No.  65 
Gypsy  Hill  is  too  big.  This  watershed  is  only  a small 
tributary  (694  acres)  directly  above  and  through  the  town  of 
Ronceverte. 

Kanawha  County  - The  following  three  upstream  watersheds 
are  not  shown.  All  are  small  direct  tributaries  of  the  Kanawha 
River  in  the  Charleston  area. 


31 

Georges  Creek 

1,580  Acres 

31 

Lick  Branch 

1, 090  Acres 

31 

Wertz  Hollow 

420  Acres 

PLATE  4 - SOUTH 
ALABAMA 

Water  Sub-region  E 

The  following  recommended  upstream  watersheds  in  the 
Tombigbee  River  Basin  are  not  shown: 
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Map 

Watershed 

No. 

Watershed 

County 

Area 

A- 13  & 

Scooba  & Budka 

Green,  Kemper  (Miss.) 

169,280  Acres 

M-35 

Creek 

A- 18  & 

Little  Buttahatchia 

Lamar,  Marion, 

122,368  Acres 

M-2 1 

River 

Monroe  (Miss.) 

A- 20  & 

Yellow  River 

Fayette,  Lamar, 

230 , 464  Acres 

M-24B 

Lowndes  (Miss.) 

A- 2 5 

Woolbank,  Beaver, 

Pickens 

92 , 864  Acres 

Blubber  Creek 

A- 2 6 

Lubbub  Creek 

Fayette,  Pickens 

186,368  Acres 

A- 2 7 

New  River  & 

Fayette,  Marion,  Walker, 

164,928  Acres 

Borrow  Creek 

Winston 

Water  Sub-region  J 

Lauderdale  County  - Change  upstream  watershed  No.  19  to 
No.  27. 


GEORGIA 

Water  Sub-region  D 

Barrow  County  - Upstream  watershed  No.  21  should  be  shown 
as  "Completed"  instead  of  "Authorized  For  Installation." 

Water  Sub-region  E 

Whitfield  County  - Upstream  watershed  No.  29  should  not 
be  shown  in  this  county.  It  is  only  in  Bradley  County, 
Tennessee. 


MISSISSIPPI 

Water  Sub-region  E 


The  following  recommended  upstream  watersheds  in  the 
Tombigbee  River  Basin  are  not  shown: 


Map  Watershed 


No. 

Watershed 

County 

Area 

M-2 

Twenty- Mile, 

Itawamba,  Lee,  Prentiss 

144 , 19 2 Acres 

Donovan  Creek 

M-4 

Mackay's  Creek 

Itawamba,  Prentiss, 

93 , 440  Acres 

Tishomingo 

M-7 

Mantachie  Creek 

Lee,  Monroe,  Itawamba 

122 , 240  Acres 

M-8 

Reed  Cummings 

Itawamba 

78,528  Acres 
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Map 

Watershed 

No. 

Watershed 

County 

Area 

M-9  & 

Bull  Mountain 

Monroe,  Itawamba, 

234,816  Acres 

A- 15 

Creek 

Franklin,  Marion 

M-ll 

Tallabinnela 

Creek 

Chickasaw,  Lee,  Monroe, 
Pontotoc 

56,576  Acres 

M-12 

Cowpenna  Creek 

Lee,  Monroe,  Itawamba 

41,472  Acres 

M- 14 

Mattubby  & James 
Creek 

Chickasaw,  Monroe 

124 , 160  Acres 

M-  15 

Weanners  & 
Stanefer  Creek 

Monroe 

122,496  Acres 

M- 19 

Kang  Kettle  & 
Town  Creek 

Monroe,  Lowndes 

56,3  84  Acres 

M-  20 

McKinley's  Creek 

Monroe 

64 , 3 84  Acres 

M-22 

Trim  Cane  Creek 

Clay,  Oktibbeha , Webster 

115,328  Acres 

M-23 

Spring  & Town 
Creek 

Clay,  Monroe 

69 , 184  Acres 

M-24 

Stinson  Creek 

Lowndes 

5 1 , 520  Acres 

M-24c 
& 23a 

Lower  Luxapalila 
Creek 

Lowndes,  Pickens  (Ala.) 

80,256  Acres 

M-  25 

Catalpa  Creek 

Clay,  Lowndes, 
Oktibbeha 

83,648  Acres 

M-  26 

Cypress  & Talking 
Warrior 

Choctaw,  Oktibbeha 

93 , 120  Acres 

M-27 

McCowers  Creek 

Lowndes,  Noxubee 

171,392  Acres 

M-28  & 
A-23 

Ellis,  Nash  & 
Kincade  Creek 

Lowndes,  Pickens  (Ala.) 

101,760  Acres 

M-3  1 

Browning  & 

W.  Water  Creek 

Lowndes,  Noxubee, 
Oktibbeha 

104,892  Acres 

M-32 , 
34  & 
A- 14 

Bogue  Chitto  & 
Woodward  Creek 

Noxubee 

194 , 816  Acres 

TENNESSEE 

Water  Sub-region  I 

Putnam  County  - Upstream  watershed  No.  11  should  be  deleted. 
Water  Sub-region  J 

Bradley  County  - Upstream  watershed  No.  29  shown  in  Georgia 
and  extending  up  into  Tennessee  should  be  restricted  to  that 
portion  in  Tennessee. 
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